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SYSTEM  SIMULATION 
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Volume  III 


DEPARTMENT  OF  THE  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORIES,  CORPS  OP  ENGINEiiRS 
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Building  201 

(Typical  for  202,  203,  and  204) 
Trace  Input  File 


IPS  QUALITY  INSPECTED  0 


933702 


1 9971 01 7  205 


LINE  # 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 
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29 
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33 
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46 
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CONTENTS  OF  :  E:\CB201.TM 


JOB  -  1 

01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

01/CARLISLE  BARRACKS.  PA 

01/DEPARTMENT  OF  THE  ARMY 

01/BENATEC  ASSOCIATES 

01/BUILDING  201 

08/CARLISLE 

09/MAY/SEP////APR/OCT 

10/CLTD-CLF 

11///20NE 

LOAD  -  1 

19/1/8ASE  BUILDING 

20/01/1 /  I  ST  FLOOR/864 /I /2/1/. 36/9 

20/02/1/2ND  FL00R/864/1/1/0//8 

21/M////CBLQTX///CBLQTX 

22/02/1/YES////154 

24/01/1/329/1//157/0 

24/01/2/25/2//157/90 

24  /01 /3/25/7 //156/90 

24/01/4 /36.5/6//156/180 

24/01/5/36. 5 /2//157/180 

24/01/6/25/2//157/270 

24/01/7/25/7//156/270 

24/02/1/292/1//157/0 

24/02/2/272/1//157/90 

24/O2/3/292/1//157/180 

24/02/4/272/1//157/270 

25/01/1/66. 3/1/1/. 55/. 57 

25/01/3/36/1/1/. 55/. 57 

25/01/4/18/1/1/. 55/. 57 

25/01/6/16/1/1/. 55/. 57 

25/02/1/73/1/1/. 55/. 57 

25/02/2/86/1/1/. 55/. 57 

25/02/3/40/1/1/. 55/. 57 

25/02/4/24/1/1/. 55/. 57 

26 /M/C8LQP/CBLQL/0FF//0FF/CBLQHTG/CBLQHT6 /OFF/OFF 

27  /  M/34  5 /SF-PERS/2 30/190 /.  5/14 ATT-SF /INC  AND 

29/M///////.38/CFM-SF 

30/M///760/CFM 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/SZ 

41/1/1/1 

42/1/ . 2/ . 2 

45/1/0FF/////CBLQHTG 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 

60/1/1/BLKPLANT/l/l 

62/1/EO1000/1 

65/1/1//1/1 

67/1/EQ2454/1 

69/1 

LOAD  -  2 

19/2/lJALL  5  ROOF  INSULATION 
20/01/1/1  ST  FL00R/864/1/2/1/.36/9 
20/02/1/2ND  FL00R/864/1/1/0//8 
21/M////CBLQTX///CBLQTX 
22/02/1/YES////191 


LINE 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  E:\CB201.TM 


24/01/1/329/1//157/0 
24/01/2/25/2//157/90 
24/01/3/25/7//145/90 
24/O1/4/36.5/6//145/180 
24/01/5/36. 6/2//157/180 
24/01/6/25/2//157/270 
24/01/7/25/7//145/270 
24/02/1/292/1//157/0 
24/02/2/272/1//157/9O 
24/02 /3/292/1//157/180 
24/02/4/272/1//157/270 
25/01/1/66. 3/1/1/. 55/. 5 7 
25/01/3/36/1/1/. 55/. 57 
25/01/4/18/1/1/. 55/. 57 
25/01/6/16/1/1/. 55/. 57 
25/02/1/73/1/1/. 55/. 57 
25/02/2/86/1/1/. 55/. 57 
25/02/3/40/1/1/. 55/. 57 
25/02/4/24/1/1/. 55/. 57 

26 /t1/CBLQP/CBLQL/0FF//0FF/CBLQHTQ/CBLQHTG /OFF/OFF 

27/M/345/SF-PERS/230/190/.5/UATT-SF/INCAND 

29/M///////.33/CFM-SF 

30/M///760/CFM 

SYSTEM  -  2 

39/2/UJALL  &  ROOF  INSULATION 
40/1/SZ 
41/1/1/1 
4 2/1/. 2/. 2 

45/1/0FF/////CBLQHTG 
EQUIPMENT  -  2 

59/2/CARLISLE///WALL  &  ROOF  INSULATION 

60/1/1/BLKPLANT/l/l 

62/1/EQ10O0/1 

65/1/1//1/1 

67/1/EQ2454/1 

69/1 

LOAD  -  3 

19/3/WEATHERSTRIP  S  CAULKING 
20/01/1/1 ST  FLOOR/864/1 /2/1/. 36/9 
20/O2/1/2ND  FLOOR/864/1 /1/0//8 
21/M////CBLQTX///CBLQTX 
22/02/1/YES////154 
24/O1/1/329/1//157/0 
24/01/2/25/2//157/90 
24/01/3/25/7//156/90 
24/01/4/36.5/6//156/180 
24/01/5/36. 5/2//157/180 
24/01/6/25/2//157/270 
24/01/7/25/7//156/270 
24/02/1/292/1//157/0 
24/02/2/272/1//157/9O 
24/02/3/292/1// 157/ 180 
24/02/4/272/1 //157 /270 
25/01/1/66. 3/1/1/. 55/. 5 7 
25/01/3/36/1/1/. 55/. 57 
25/01/4/18/1/1/. 55/. 57 
25/01/6/16/1/1/. 55/. 57 
25/02/1/73/1/1/. 55/. 57 


CONTENTS  OF  :  E:\CB201.TM 
LINE  # - 

117  25/02/2/86/1/1/. 55/. 67 

118  25/02/3/40/1/1/. 55/. 57 

119  25/02/4/24/1/1/. 55/. 57 

120  26 /M/CBLQP/C8LQL/0FF//0FF/C8LQHTQ/CBLQHTQ /OFF/OFF 

121  27/M/345/SF-PERS/23O/190/ . 5/WATT-SF/INCAND 

122  29/M///////.30/CFM-SF 

123  30/M///760/CFM 

124  SYSTEM  -  3 

125  39/3/WEATHERSTRIP  S  CAULKING 

126  40/1/SZ 

127  41/1/1/1 

128  42/1/. 2/. 2 

129  45/1/0FF/////CBLQHTG 

130  EQUIPMENT  -  3 

131  59/3/CARLISLE///WEATHERSTRIP  &  CAULKING 

132  60/1/1/BLKPLANT/l/l 

133  62/1/EQ1000/1 

134  65/1/1//1/1 

135  67/1/E02454/1 

136  69/1 

137  LOAD  -  4 

138  19/4/COMPINEO  ECOS 

139  20/01/1/lST  FLOOR/864/1/2/1/ . 36/9 

140  20/O2/1/2ND  FLOOR/864/1/1/0//8 

141  21/M////CBLQTX///CBL0TX 

142  22/02/1/YES////191 

143  24/01/1/329/1//157/0 

144  24/O1/2/25/2//157/90 

145  24/01/3/25/7//145/90 

146  24/01/4/36. 5/6//145/180 

147  24/01/5/36. 5/2//157/180 

148  24/01/6/25/2//157/270 

149  24/01/7/25/7//145/270 

150  24/02/1/292/1//157/0 

151  24/02/2/272/1//157/90 

152  24/O2/3/292/1//157/180 

153  24/02/4/272/1//157/270 

154  25/01/1/66. 3/1/1/. 55/. 57 

155  25/01/3/36/1/1/. 55/. 57 

156  25/01/4/18/1/1/. 55/. 57 

157  25/01/6/16/1/1/. 55/. 57 

158  25/02/1/73/1/1/. 55/. 57 

159  25/02/2/86/1/1/. 55/. 57 

160  25/02/3/40/1/1/. 55/. 57 

161  25/02/4/24/1/1/. 55/. 57 

162  26 /M/CBLQP/CBLQL/0FF//0FF/CBLQHT6/CBLQHTG /OFF/OFF 

163  27 /M /345/S F-PERS /230 /190/ . 5/WATT-SF/INCAND 

164  29/M///////.28/CFM-SF 

165  30/M///76O/CFM 

166  SYSTEM  -  4 

167  39/4/COMBINED  ECOS 

168  40/1/SZ 

169  41/1/1/1 

170  42/1/.  2/. 2 

171  45/1/0FF/////CBLQHT6 

172  EQUIPMENT  -  4 

173  59/4/CARLISLE///C0MBINED  ECOS 

174  60/1/1/BLKPLANT/l/l 


CONTENTS  OF  :  E:\CB201.TM 


LINE  # - 

175  62/1/EO10O0/1 

176  65/1/1//1/1 

177  67/l/EQ245<)/l 

178  69/1 
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Trace  Output  File 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTNENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  201 


Weather  Pile  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure; 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb; 
Summer  Design  Wet  Bulb; 
Winter  Design  Dry  Bulb: 
Summer  Ground  Reiectance: 

I  Winter  Ground  Reiectance: 

:  Air  Density; 

Air  Specific  Heat; 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbi»/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(Btu-inin./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


13:  0:39  1/12/94 

CB201  .TM 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

.  Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

A 

V 

1,933 

1,520 

2,769 

836 

0 

0 

Totals 

0 

1,933 

1,520' 

2,769 

836 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling  — . - . - .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System  Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type  (Ions) 

(Ions) 

(Tons) 

(Tons) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

i 

SZ  2.3 

0.0 

0.0 

2.3 

-90,533 

0 

0 

0 

0 

0 

-90,533 

Totals 

2.0 

C.O 

0.0 

2.3 

-90,533 

0 

0 

0 

0 

0 

-90,533 

The  building  peaked  at  hour  17  month  7  with  a  capacity  of  2.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 

. . . . . ENGINEERING  CHECKS 


Percent  . - . Cooling . - .  —  Heating  — 


System 

Number 

Main/ 

Auxiliary 

Syster. 

Type 

Outside 

Air 

Cfm/ 

Sq  Ft 

Cfm/ 

■  Ton 

Sq  Ft 
/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

1 

Main 

S2 

C.OO 

1.12 

830.5 

742.1 

16.17 

0.88 

-52.39 

1,728 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  SZ  -  SINGLE  ZONE 

J;*^;***!:}:^;*****^:**}:**^;:*:***  COOLING  COIL  PEAK  n*mtUttU*%UU**ntU*nUi  CLG  SPACE  PEAK  Cl:**^;*!:***!:*  HEATING  COIL  PEAK  ttitttn 


Peaked  at  Time  ; 

Ho/Hr:  ' 

7/17 

t 

(1o/Hr: 

7/17 

* 

Mo/Hr:  13/  1 

Outside  Air  :-> 

OADB/WB/HR:  l 

39/  72/  91.0 

* 

t 

0AD8: 

89 

t 

i 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of 

Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

.  (Btuh) 

w 

% 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0 

.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0 

.00 

t 

0 

0 

0.00 

Roof  Cond 

3,865 

0 

3,865 

13.83 

t 

3,865 

14 

.12 

t 

-3,167 

-3,167 

3.55 

Glass  Solar 

10,729 

0 

10,729 

38.40 

t 

10,729 

39 

.20 

t 

0 

0 

0.00 

Glass  Cond 

2,699 

0 

2,699 

9.66 

t 

2,699 

9 

.86 

t 

-12,944 

-12,944 

14.49 

Wall  Cond 

5,871 

520 

6,390 

22.87 

t 

5,871 

21 

.45 

t 

-11,510 

-12,649 

14.17 

Partition 

0 

0 

0.00 

t 

0 

0 

.00 

t 

0 

0 

0.00 

Exposed  Floo!- 

0 

0 

0.00 

t 

0 

0 

.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0 

.00 

t 

-58,197 

-58,197 

65.17 

Sub  Total::) 

23,164 

520 

23,684 

84.76 

23,164 

84 

.63 

-85,818 

-86,957 

97.38 

Internal  Loads 

Lights 

2,374 

0 

2,374 

8.50 

* 

2,374 

8 

.67 

t 

0 

0 

0.00 

People 

1,885 

1,885 

6.75 

* 

933 

3, 

.41 

t  ' 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0, 

.00 

% 

0 

0 

0.00 

Sub  Total::) 

4,259 

0 

0 

4,259 

15.24 

* 

3,307 

12, 

.08 

t 

0 

0 

0.00 

Ceiling  Load 

916 

'916 

0 

0.00 

* 

900 

3, 

.29 

t 

-894 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0, 

,00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

0, 

.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0, 

.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0, 

.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0. 

,00 

t 

-2,342 

-2,342 

2.62 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0, 

,00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0. 

.00 

t 

t 

0 

0.00 

Grand  Total::) 

28,339 

'396 

0 

27,942 

100.00 

t 

27,371 

100. 

,00 

t 

-89,053 

-89,299 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(^) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Oeg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,728 

Main  Clg 

2.3 

27.9 

27,0 

1,933 

75.7 

62.7  66.5 

61.9 

57.9  67.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

864 

0 

0 

Totals 

2.3 

27.9 

Nall 

2,199 

359 

16 

mil  cci  crrmu _ 

■AIRFLOWS  (cfm) 

"ENGINEERING  CHECKS- 

"TEMPERATURES  (F)— 

ntH  I  irlU 

lull  ocLtl I iun - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.12 

SAD8 

62.0 

121.8 

Main  Htg 

-90.5 

1,520 

67.1 

121.8 

Infil 

0 

836 

Clg  Cfm/Ton 

830.27 

Plenum 

76.8 

66.2 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,933 

1,520 

Clg  Sqft/Ton 

742.10 

Return 

75.7 

67.1 

Preheat 

-0.0 

1,933 

67.1 

61.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

16.17 

Ret/OA 

75.7 

67.1 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,933 

1,520 

No.  People 

5 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.88 

Fn  BldTD 

0.0 

o.c 

Total 

-90.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-52.39 

Fn  Frict 

0,1 

0.1 

Trane  Air  Conditioning  Economics 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.154 

0.578 

51.4 

10.97 

2 

2ND  FLOOR 

0.000 

0.000 

0.000 

0.000 

0.057 

0.550 

0.563 

0.060 

0.000 

22.0 

8.05 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.057 

0.550 

0.563 

0.108 

0.578 

36.7 

9.51 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.057 

0.550 

0.563 

0.108 

0.578 

36.7 

9.51 

Building 

0 .  UOO 

0.000 

0.000 

0.000 

0.057 

0.550 

0.563 

0.108 

0.578 

36.7 

9.51 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 

- - - . . . . . — -  BUILDING  AREAS 


Floor 

_  Number  of 

Area/Dupl 

Room 

Duplicate 

Room 

Number 

Description 

Fir  Rm 

(sqft) 

1 

1ST  FLOOR 

1  1 

S64 

2 

2ND  FLOOR 

1  i 

864 

Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

864 

0 

0 

0 

864 

0 

0 

0 

1,728 

0 

0 

0 

1,728 

0 

0 

0 

1,728 

0 

0 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

/Rf 

Area 

Area 

/W1 

Area 

(^.) 

(sqft) 

(sqft) 

W 

(sqft) 

0 

0 

136 

13 

935 

0 

864 

223 

20 

905 

0 

864 

359 

16 

1,840 

0 

864 

359 

16 

1,840 

0 

864 

359 

16 

1,840 

ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.057  (Btu/Hr/Sq  Ft/f) 

Overall  Wall  U-Value  =  0.180  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.145  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  ^  3.49  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  16.91  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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•SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 

- - - - —  SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  —  Cooling  Load  — 
Design  Cap.  Hours  Hours 

Load  (Ton)  {%] 

0-5  0.1  0  0 

5  -  10  0.2  0  0 

10  -  15  0.3  C  0 

15  -  20  0.5  C  0 

20  -  25  0.6  0  0 

25  -  30  0.7  0  0 

30  -  35  0.8  0  0 

35  -  40  0.9  0  0 

40  -  45  1.0  0  0 

45  -  50  1.2  0  0 

50  -  55  1.3  0  0 

55  -  60  1.4  0  0 

60-65  1.5  0  0 

•65  -  70  '  1.6  0  0 

70  -  75  1.7  0  0 

75  -  80  1.9  0  0 

80  -  85  2.0  0  0 

85  -  90  2.1  0  0 

90  -  95  2.2  0  0 

95  -  100  2.3  0  0 

Hours  Off  0.0  0  8,760 


Heating  Load . Cooling 


Capacity 

(Btuh) 

Hours 

w 

Hours 

Cap. 

(Cfm) 

-4,527 

5 

222 

96.7 

-9,053 

7 

309 

193.3 

-13,580 

5 

238 

290.0 

-18,107 

11 

527 

386.7 

-22,633 

40 

1,874 

483.3 

-27,160 

5 

257 

580.0 

-31,687 

6 

271 

676.7 

-36,213 

4 

212 

773.3 

-40,740 

3 

142 

870.0 

-45,267 

1 

59 

966.6 

-49,793 

8 

362 

1,063.3 

-54,320 

0 

22 

1,160.0 

-58,847 

2 

71 

1,256.6 

-63,373 

0 

0 

1,353.3 

-67,900 

0 

19 

1,450.0 

-72,427 

0 

9 

1,546.6 

-76,953 

0 

0 

1,643.3 

-81,480 

0 

0 

1,740.0 

-86,007 

0 

0 

1,836.6 

-90,533 

3 

118 

1,933.3 

0 

0 

4,048 

0.0 

Airflow 

-—  Heating 

Airflow 

Hours 

Hours 

Cap. 

Hours 

Hours 

w 

(Cfm) 

w 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

42 

2,120 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

20 

1,043 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

17 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

32 

1,631 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

0 

0 

0.0 

0 

0 

5 

277 

0.0 

0 

0 

0 

3,672 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

(F) 

Max.  Temp. 

102.9 

Mo. /Hr. 

7  22 

Day  Type 

1 

Above  100 

312 

95  -  100 

1,198 

90  -  95 

1,097 

85  -  90 

507 

80  -  85 

553 

75  -  80 

0 

70  “  75 

0 

65  -  70 

4,446 

60  -  65 

642 

55  -  60 

0 

50  *  55 

0 

Below  50 

0 

Min.  Temp. 

60.2 

Mo. /Hr. 

2  15 

Day  Type 

2 

Zone 


Number 


IRE  PROFILES 

Number  - 

of  Hours  . 


Trane  Air  Conditioning  Econoinics 
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•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kWh) 

Jan 

1,710 

Feb 

1,545 

March 

1,716 

April 

1,415 

May 

231 

June 

226 

July 

226 

Aug 

234 

Sept 

220 

Oct 

1,080 

Nov 

1,654 

Dec 

1,708 

Total 

11,967 

Building  Energy  Consumption 

Source  Energy  Consumption 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On'Peak 

On  Peak 

(kW) 

(Therm) 

(Tbrti/hr) 

3 

306 

1 

3 

300 

1 

3 

207 

1 

3 

97 

0 

.1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

3 

66 

0 

3 

143 

0 

3 

258 

1 

3 

1,378 

1 

103,364  (6tu/Sq  Ft/Year) 
154,839  (Btu/Sq  Ft/Year) 


Floor  Area  :  1,728  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

Monthly  Consumption  - 

Hum 

Code 

Jan 

Feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

229 

207 

234  220 

231 

226 

226 

234 

220 

231 

220 

226 

2,705 

PK 

0.9 

0.9 

0.9  0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

MISC  LO 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

o’ 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

liiSC  LO 

P  CHILL 

0 

0 

0  0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

EQiOOO 

PREVENTS  COOLING  ENERGY 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5001 

CHILLED  WATER  PUMP  C. 

V. 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5010 

CONDENSER  WATER  PUMP 

c.v. 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2454 

RESIDENT  GAS  FURNACE 

W-FAN 

GAS 

306 

300 

207  97 

0 

0 

0 

0 

0 

66 

143 

258 

1,378 

PK 

1.1 

1.1 

0.7  0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

1.1 

.  1.1 

1 

EQ5254 

RESIDENTIAL  FURNACE  FAN 

ELEC 

1482 

1338 

1482  1195 

0 

0 

0 

0 

0 

848 

1434 

1482 

9,262 

PK 

2.0 

2.0 

2.0  2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

2.0 

2.0 

2.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  2.9  (kW) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  fURN.ACE  W-FAN 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


0.0  0.00 

2.0  69.75 
2.0  69.75 
0.0  0.00 
0.0  0.00 

0.9  30.25 
0.0  0.00 
0.0  0.00 
0.9  30.25 


Grand  Total 


2.9  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  10 


n 

4:4: 

n 

TRACE 

6  0  0 

ANALYSIS 

4:4: 

tt 

4:4: 

by 

1:4: 

n 

' 

4:4: 

utunuttunttt*unttttnnii*tu*t*u*tttn*i(%ntttutuittuu*ttni(ut 

tunnntnittnnn'intitt*tt*ttu**tttnnunnunmunnunnuunt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  201 


Heather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0..20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Oate  Program  was  Run:  13:  3:28  1/12/94 

:  Dataset  Name:  C8201  .TM 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


S  Y  S  T  E  H  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

treating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

1,715 

1,520 

2,441 

726 

0 

0 

Totals 

0 

1,715 

1,520 

2,441 

726 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


. . SYSTEM  SUMMARY . — 

(Design  Capacity  Quantities) 

Cooling . Heating 


1 

Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System  Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type  (Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ  2.1 

0.0 

0.0 

2.1 

-78,543 

0 

0 

0 

0 

0 

-78,543 

Totals 

2-1 

0.0 

0.0 

2.1 

-78,543 

0 

0 

0 

0 

0 

-78,543 

The  building  peaked  at  hour  17  month  7  with  a  capacity  of  2.1  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


System  Main/  System 
Number  Auxiliary  Type 


ENGINEERING  CHECKS 


Percent 

.  Cooling  . 

—  Heating  — 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

0.00 

0.99 

802.7 

808.7 

14.84 

0.88  • 

•45.45 

1,728 

1  Main 


SZ 
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System  1  Peak  SZ  -  SINGLE  ZONE 

«)t:*m*c**m****J:***i:«  COOLING  COIL  PEAK  nununnntnuunuunnt  CLG  SPACE  PEAK  ntnnttnt  HEATING  COIL  PEAK  tttttttt 
Peaked  at  Time  =:>  Ho/Hr:  7/17  *  Mo/Hr:  7/17  *  Ho/Hr:  13/  1 


Outside  Air  ::> 

0AD8/HB/HR:  89/  72/  91.0 

* 

OADB: 

89  * 

1 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

.  (Btuh) 

(%) 

* 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

1,651 

0 

1,651 

6.44 

t 

1,651 

6.63  * 

-1,476 

-1,476 

1.90 

Glass  Solar 

10,506 

0 

10,506 

40.98 

t 

10,506 

42.15  * 

0 

0 

0.00 

Glass  Cond 

2,626 

0 

2,626 

10.24 

t 

2,626 

10.53  * 

-12,944 

-12,944 

16.64 

Hall  Cond 

3,464 

180 

3,644 

14.21 

t 

3,464 

13.90  * 

-6,420 

-6,844 

8.80 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-50,544 

-50,544 

64.97 

Sub  Total") 

18,247 

180 

18,427 

71.87 

t 

18,247 

73.21  * 

-71,384 

-71,808 

92.30 

Internal  Loads 

t 

* 

Lights 

2,418 

0 

2,418 

9.43 

t 

2,418 

9.70  * 

0 

0 

0.00 

People 

1,919 

1,919 

7,49 

t 

968 

3.88  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

4,337 

0 

0 

4,337 

16.92 

t 

3,386 

13.58  * 

0 

0 

0.00 

Ceiling  Load 

379 

-379 

0 

0.00 

t 

417 

1.67  * 

-439 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

2,876 

2,876 

11.22 

t 

2,876 

11.54  ^ 

-5,993 

-5,993 

7.70 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

% 

0 

0.00 

Grand  |Total::) 

25,840 

-200 

0 

25,640 

100.00 

t 

24,926 

100.00  * 

-77,816 

-77,801 

100.00 

1 

rnni 

rnxi  e 

rr'TTrii _ 

.  AnFAC* 

- 

^UULinU  t/UlL  JLLdC-liUn 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/KB/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Nbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

728 

Hain  Clg  2.1 

25.6 

24.7 

1,715 

75.3  62.6  66. 

,5 

61.5  57.6 

66.6 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Verjt  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0,0 

Roof 

864 

0  0 

Totals!  2.1 

25.6 

Hall  2, 

199  359  16 

i 

urATTiif'  F'nn  cn 

_  _  _  Ainci  niiip 

_  _ PMiiTNPFDTNfi  _ 

-TCMDrOATI/DCC 

tuiL  jcLLUliUR 

III; 

tnuinttKiPiu 

1  trlrtnH  1  UKtj 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  T;  OA 

0.0 

Type  Clg 

Htg 

;  (Mbh) 

(cfffi) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.99  SADB  61.6 

115.0 

Main  Htg  -78.5 

1,520 

67.6 

115.0 

Infil 

0 

726  Clg  Cfm/Ton 

802.73  Plenum  75.8 

67.1 

Aux  Ht'g  0.0 

0 

0.0 

0.0 

Supply 

1,715 

1,520  Clg  Sqft/Ton 

808.72  Return  75.3 

67.6 

Preheat  -0.0 

1, 

715 

67.6 

61.5 

Mincfm 

0 

0  Clg  Btuh/Sqft 

14.84  Ret/OA  75.3 

67.6 

Reheat  '  0.0 

0 

0.0 

0.0 

Return 

1,715 

1,520  No 

.  People 

5  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rffl  Exh 

0 

0  Htg  Cfm/SqFt 

0.88  Fn  BldTD  0.0 

0.0 

Total  ,  -78.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-45.45  Fn  Frict  0.1 

0.1 

Trane  Air  Conditioning  Economics 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 

.  BUILDING  U-VALUES 


. . . Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Hass  Capac. 

Room  Summr  Nintr  Summr  Nintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Nindo  Hindo  Hall  Ceil.  sqft)  sqft/F) 

1  1ST  FLOOR  0.000  0.000  0.000  0.000  0.000  0.550  0.563  0.056  0.578  52.8  11.26 

2  2ND  FLOOR  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.060  0.000  23.0  8.25 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.058  0.578  37.9  9.75 

System  1  Total/Ave.  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.058  0.578  37.9  9.75 

Building  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.058  0.578  37.9  9.75 

BUILDING  AREAS  -  ALTERNATIVE  2 
HALL  4  ROOF  INSULATION 

. - . — .  BUILDING  AREAS . - . . 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Hin 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/HI 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(i) 

(sqft) 

(sqft) 

(») 

(sqft) 

1 

1ST  FLOOR 

1 

1 

864 

864 

0 

0 

0 

0 

0 

136 

13 

935 

2 

2N0  FLOOR 

1 

1 

864 

864 

0 

0 

0 

0 

864 

223 

20 

905 

Zone 

1  Total/Ave. 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

System 

1  Total/Ave. 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

Building 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
HALL  4  ROOF  INSULATION 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.027  (Btu/Hr/Sq  Ft/F) 

Overail  Nall  U-Value  :  0.139  (Btu/Hr/Sq  Ft/F) 

OveraU  Building  U-Value  :  0.107  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.33  (Btu/Hr/Sq  Ft) 

Hall  Overall  Thermal  Transfer  Value  (OTTVw)  =  15.38  (Btu/Hr/Sq  Ft) 

i 

I 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cooling  Loac 

.  Heating  Load 

— -  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(^.) 

Hours 

Capacity 

(Btuh) 

Hours 

(^) 

Hours 

Cap. 

(Cfiii) 

Hours 

[%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0 

-  5 

0.1 

0 

0 

-3,927 

6 

259 

85.8 

0 

0 

0.0 

0 

0 

5 

-  10 

0.2 

0 

0 

“7,854 

6 

285 

171.5 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

0 

0 

-11,781 

7 

319 

257.3 

0 

0 

0.0 

0 

0 

15 

-  20 

0.4 

0 

0 

-15,709 

11 

509 

343.0 

42 

2,120 

0.0 

0 

0 

20 

-  25 

0.5 

0 

0 

-19,636 

39 

1,785 

428.8 

0 

0 

0.0 

0 

0 

25 

'  50 

0.6 

0 

0 

-23,563 

6 

266 

514.6 

0 

0 

0.0 

0 

0 

50 

-  35 

0.7 

0 

0 

-27,490 

7 

317 

600.3 

0 

0 

0.0 

0 

0 

35 

-  .40 

0.9 

0 

0 

-31,417 

4 

195 

686.1 

0 

0 

0.0 

0 

0 

40 

~  '45 

i.O 

0 

0 

-35,344 

1 

31 

771.8 

20 

1,009 

0.0 

0 

0 

45 

-  50 

1.1 

0 

0 

-39,272 

3 

155 

857.6 

1 

51 

0.0 

0 

0 

50 

'  55 

1.2 

0 

0 

-43,199 

8 

359 

943.4 

0 

0 

0.0 

0 

0 

55 

-  60 

1.3 

0 

0 

-47,126 

0 

0 

1,029.1 

0 

0 

0.0 

0 

0 

60 

-  ,o5 

1.4 

0 

0 

-51,053 

0 

19 

1,114.9 

0 

0 

0.0 

0 

0 

65 

-  70 

1.5 

0 

0 

-54,980 

0 

9 

1,200.6 

0 

0 

0.0 

0 

0 

70 

-  75 

1.6 

0 

0 

-58,907 

0 

0 

1,286.4 

0 

0 

0.0 

.  0 

0 

75 

-  ,80 

1.7 

0 

0 

-62,834 

0 

0 

1,372.2 

0 

0 

0.0 

0 

0 

80 

-  85 

1.8 

0 

0 

-66,762 

0 

0 

1,457.9 

0 

0 

0.0 

0 

0 

35 

-  90 

1.9 

0 

0 

-70,689 

0 

11 

1,543.7 

31 

1,591 

0.0 

0 

0 

90 

-  -95 

2.0 

0 

0 

-74,616 

1 

48 

1,629.4 

0 

0 

0.0 

0 

0 

95 

'  100 

2.1 

0 

0 

-78,543 

1 

59 

1,715.2 

6 

317 

0.0 

0 

0 

Hours;Off 

0.0 

0 

8,760 

•  o' 

0 

4,134 

0.0 

0 

3,672 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


BUILDING  T  E  M  P  E  R  A  T 


TefDperature 

Range 

1 

(F) 

Max.  Temp. 

105.2 

Mo. /Hr. 

8  21 

Day  Type 

1 

Above  100 

1,153 

95  - 

100 

1,181 

90  “ 

95 

485 

85  - 

90 

380 

80  - 

85 

473 

75," 

80 

0 

70- 

75 

17 

65  - 

70 

4,635 

60  " 

65 

436 

55- 

60 

0 

50  - 

55 

0 

Below  50 

0 

Min. ,Temp. 

61.8 

Mo. /Hr. 

2  15 

Day  Type 

2 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

.  MONTHLY 


ELEC 

DEMAND, 

GAS 

Off  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

1,514 

3 

253 

Feb 

1,368 

3 

250 

March 

1,520 

3 

171 

April 

1,240 

3 

77 

May 

231 

1 

0 

June 

226 

1 

0 

July 

226 

1 

0 

Aug 

234 

1 

0 

Sept 

220 

1 

0 

Oct 

871 

3 

44 

Nov  ; 

1,464 

3 

115 

Dec 

1,511 

3 

211 

Total 

10,626 

3 

1,120 

Building  Energy  Consumption 

85, 

784  (8tu/Sq 

Source  Energy  Consumption 

:  131,176  (Btu/Sq 

I 


ENERGY  CONSUMPTION 


GAS  DMNO 
On  Peak 
(Thrm/hr) 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Ft/Year)  Floor  Area  :  1,728  (Sq  Ft) 

Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Num 

Equip 

Code 

Jan 

Feb  Mar  Apr 

—  Monthly  Consumption  - 
May  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

229 

207  234  220 

231 

226 

226 

234 

220 

231 

220 

226 

2,705 

PK 

0.9 

0.9  0.9  0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

MISC  LD 

ELEC 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

flISC  LD 

GAS 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

t 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

lilSC  LO 

P  STEAM 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0  . 

0 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 
(S'  H0TH20 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

fliSC  LO 

P  CHILL 

0 

0  0  •  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0,0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQIOOO 

ELEC 

0 

PREVENTS  COOLING  ENERGY 

0  0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

1 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

ECSOOi 

ELEC 

0 

CHILLED  WATER  PUMP  C 
0  0  0 

.V. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

.  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5010 

ELEC 

0 

CONDENSER  WATER  PUMP 
0  0  0 

c.v. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2454 

GAS 

253 

RESIDENT  GAS  FURNACE 
250  171  77 

W-FAN 

0 

0 

0 

0 

0 

44 

115 

211 

1,120 

PK 

0.9 

0.9  0.5  0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.9 

0.9 

1 

EQ5254 

ELEC 

1286 

RESIDENTIAL  FURNACE 
1161  1286  1019 

FAN 

0 

0 

0 

0 

0 

639 

1244 

1286 

7,921 

PK 

1.7 

1.7  1.7  1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

1.7 

1.7 

1.7 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  2.6  (kW) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE  W-FAN 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc, Equipment 
Sub  Total 

Grand'lotal 


0.0  0.00 

1.7  66.67 
1.7  66.67 
0.0  0.00 
0.0  0.00 

0.9  33.33 
0.0  0.00 
0.0  0.00 
0.9  33.33 


2.6  100.00 
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nnnttnnnntnunnntntnnnnunnntntnnuutnttunnuiun 
tnututnunt*nntnntu*ntn*ununnuitnnt*nnuntnnnutn% 
n  ** 

n  TRACE  6  0  0  ANALYSIS  ** 

**  ** 

n  by  ** 

n  ** 

tutu*ntnuu*ttitnnu**u*u*utuuutn*uttt**uttumttttutnntt 
tutnttutttt%ttunmunnuuuttn**tuwutuu*u*utuutu*tttnt* 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  Of  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  201 


Heather  File  Code: 
Location: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Suiiimer  Clearness  Hufiiber: 

1.00 

i'linter  Clearness  Humber; 

1.00 

Suoimer  Design  Dry  Bulb: 

92 

(F) 

Suflifrier  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20' 

Air  Density: 

O'.  0742' 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(8tu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


13:  6:23  1/12/94 

CB201  .TM 
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AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfra) 

(Cfiii) 

(Cfm) 

(Cffii) 

(Cffn) 

(Cfm) 

1  SZ 

0 

1,933 

1,520 

2,593 

660 

0 

0 

Totals 

0 

1,933 

1,520 

2,593 

660 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. . . -  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . . . Heating 


1 

hain  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System  Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type  (Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ  2.3 

0.0 

0.0 

2.3 

-77,964 

0 

0 

0 

0 

0 

-77,964 

Totals 

2.3 

0.0 

0.0 

2.3 

-77,964 

0 

0 

0 

0 

0 

-77,964 

The  building  peaked  at  hour  17  month  7  with  a  capacity  of  2.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
WEATHERSTRIP  «.  CAULKING 

- r . . ENGINEERING  CHECKS 


Percent  ■  — — — . Cooling .  —  Heating  — 


System 

Main/  System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

0.00 

1.12 

830.3 

742.1 

16.17 

0.88 

-45.12 

1,728 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  21 


System  1  Peak  SZ  -  SINGLE  ZONE 

C****}|:4:*4:**^:***)|:l:*4:***:^)|:*  COOLING  COIL  PEAK  ^*^*^**^***:i^***t^:|:*^**)|:*l::|:*:r*4:l:*  CLG  SPACE  PEAK  UtUittnU  HEATING  COIL  PEAK  tttUttt 


Peaked  at  Time  : 

:r> 

Mo/Hr:  : 

7/17 

t 

Mo/Hr: 

7/17 

* 

Mo/Hr:  13/  1 

Outside  Air 

OADB/WB/HR;  i 

39/  72/  91.0 

t 

t 

OADB: 

89 

t 

t 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

w 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

3,865 

0 

3,865 

13.83 

i 

3,865 

14.12 

t 

-3,167 

-3,167 

4.13 

Glass  Solar 

10,729 

0 

10,729 

38.40 

% 

10,729 

39.20 

t 

0 

0 

0.00 

Glass  Cond 

2,699 

0 

2,699 

9.66 

t 

2,699 

9.86 

t 

-12,944 

-12,944 

16.87 

Wall  Cond 

5,871 

520 

6,390 

22.87 

t 

5,871 

21.45 

t 

-11,510 

-12,649 

16.49 

Partition 

0 

0 

0,00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

-45,945 

-45,945 

59.88 

Sub  Total") 

23,164 

520 

23,684 

84.76 

t 

23,164 

84.63 

t 

-73,566 

-74,705 

97.36 

Internal  Loads 

t 

Lights 

2,374 

0 

2,374 

8.50 

t 

2,374 

8.67 

t 

0 

0 

0.00 

People 

1,885 

1,885 

6,75 

t 

933 

3.41 

% 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total:-) 

4,259 

0 

0 

4,259 

15.24 

t 

3,307 

12.08 

0 

0 

0.00 

Ceiling  Load 

916 

-916 

0 

0,00 

t 

900 

3.29 

t 

-894 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00 

0 

0 

0.00 

Sup.  fan  Heat 

0 

0.00 

t 

0.00 

* 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

0 

0.00 

t 

-2,024 

-2,024 

2.64 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

i 

i 

0.00 

t 

t 

0 

0.00 

Grand;Total::> 

28,339 

-396 

•  0  ' 

27,942 

100.00 

t 

27,371 

100.00 

t 

-76,484 

-76,730 

100.00 

■COOLItiG  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  08/W8/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,728 

Main  Clg 

2.3 

27.9 

27,0 

1,933 

.  75.7 

62.7  66.5 

61.9 

57.9  67.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0,0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Exflr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

864 

0 

0 

Totals 

2.3 

27.9 

Wall 

2,199 

359 

16 

u  r  A  T  T  i! 

on  roTtr 

'Mil 

-flTRFI  nwc;  f rfm'l 

--FNCTNFFRTNC 

--TFMPFR6THRFR  — 

■--ntHl iNG 

l.»UiL  OLLLK,  1  lUM - 

HirvrLUnO 

iCrirLrxnlUrvLj 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type  . 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  f 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.12 

SADB 

62.0 

114.2 

Main  Htg 

-78.0 

1,520 

67.1 

114.2 

Infil 

0 

660 

Clg  Cfm/Ton 

830.27 

Plenum 

76.8 

66.2 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,933 

1,520 

Clg  Sqft/Ton 

742.10 

Return 

75.7 

67.1 

Preheat 

-0.0 

1,933 

67.1 

61.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

16.17 

Ret/OA 

75.7 

67.1 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,933 

1,520 

No.  People 

5 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrlD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.88 

Fn  81dT0 

0.0 

o.c 

Total 

-78.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-45.12 

Fn  Frict 

0.1 

0.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

.  BUILDING  U-VALUES 


.  Room  U-Values  .  Room  Room 

(3tu/hr/sqft/F)  Mass  Capac. 

Room  Suiitmr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

1  1ST  FLOOR  0.000  0.000  0.000  0.000  0.000  0.550  0.563  0.154  0.578  51.4  10.97 

2  2N0  FLOOR  0.000  0.000  0.000  0.000  0.057  0.550  0.563  0.060  0.000  22.0  8.05 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000  0.057  0.550  0.563  0.108  0.578  36.7  9.51 

System  1  Total/Ave.  0.000  0.000  0.000  0.000  0.057  0.550  0.563  0.108  0.578  36.7  9.51 

Building  0.000  0.000  0.000  0.000  0.057  0.550  0.563  0.108  0.578  36.7  9.51 

BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. - . - . — . BUILDING  AREAS - - . 


Floor 

Total 

Exposed 

Number 

of  Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate  Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/WI 

Area 

Number 

Description 

Fir  1 

^fl)  (soft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR 

1 

1  864 

864 

0 

0 

0 

0 

0 

136 

13 

935 

2 

2ND  FLOOR 

1 

1  864 

864 

0 

0 

0 

0 

864 

223 

20 

905 

Zone 

1  Total/Ave. 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

Systeiji 

1  Total/Ave. 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

Building 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.057  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.180  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.145  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  3.49  (Btu/Hr/Sq  ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  16.91  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load 

.  Heating  Load 

— -  Cooling 

Airflow 

— -  Heating 

Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

w 

(Cfm) 

W 

(Cfm) 

(%) 

0 

-  5 

0.1 

0 

0 

-3,898 

5 

217 

96.7 

0 

0 

0.0 

0 

0 

5 

-  10 

0.2 

0 

0 

-7,796 

5 

221 

193.3 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

0 

0 

-11,695 

6 

281 

290.0 

0 

0 

0.0 

0 

0 

15 

-  20 

0.5 

0 

0 

-15,593 

9 

422 

386.7 

42 

2,120 

0.0 

0 

0 

20 

-  25 

0.6 

0 

0 

-19,491 

41 

1,857 

483.3 

0 

0 

0.0 

0 

0 

25 

^  30 

0.7 

0 

0 

-23,389 

6 

272 

580.0 

0 

0 

0.0 

0 

0 

30 

-  35 

0.8 

0 

0 

-27,287 

6 

292 

676.7 

0 

0 

0.0 

0 

0 

35 

-  ,40 

0.9 

0 

0 

-31,185 

4 

159 

773.3 

19 

971 

0.0 

0 

0 

40 

-  ‘45 

1.0 

0 

0 

-35,084 

4 

167 

870.0 

0 

0 

0.0 

0 

0 

45 

-  50 

1.2 

0 

0 

-38,982 

1 

48 

966.6 

2 

89 

0.0 

0 

0 

50 

'  55 

1.3 

0 

0 

-42,880 

9 

385 

1,063.3 

0 

0 

0.0 

0 

0 

55 

-  60 

1.4 

0 

0 

-46,778 

1 

24 

1,160.0 

0 

0 

0.0 

0 

0 

60 

“  65 

1.5 

0 

0 

-50,676 

1 

38 

1,256.6 

0 

0 

0.0 

0 

0 

65 

-  70 

1.6 

0 

0 

-54,575 

0 

0 

1,353.3 

0 

0 

0.0 

0 

0 

70 

-  75 

1.7 

0 

0 

-58,473 

0 

19 

1,450.0 

0 

0 

0.0 

.  0 

0 

75 

■  ,80 

1.9 

0 

0 

-62,371 

0 

9 

1,546.6 

30 

1,541 

0.0 

0 

0 

80 

-  85 

2.0 

0 

0 

-66,269 

0 

0 

1,643.3 

0 

0 

0.0 

0 

0 

85 

-  90 

2.1 

0 

0 

-70,167 

0 

0 

1,740.0 

0 

0 

0.0 

0 

0 

90 

-  ^95 

2.2 

0 

0 

-74,066 

0 

0 

1,836.6 

0 

0 

0.0 

0 

0 

95 

*  100 

2.3 

0 

0 

-77,964 

3 

118 

1,933.3 

7 

367 

0.0 

0 

0 

Hours-Off 

0.0 

0  8, 

,760 

0 

0 

4,231 

0.0 

0 

3,672 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

(F) 

Max.  Temp. 

102.9 

Mo. /Hr. 

7  22 

Day  Type 

1 

Above  100 

312 

95  -  100 

1,198 

90  -  95 

1,097 

85  -  90 

507 

80  -  85 

558 

75  -  80 

0 

70  -  75 

17 

65  “  70 

4,534 

60  -  65 

537 

55  -  60 

0 

50  -  55 

0 

Below  50 

0 

flin.  Temp. 

61.4 

Mo. /Hr. 

2  15 

Day  Type 

2 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 
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•MONTHLY  ENERGY  CONSUMPTION 
WEATHERSTRIP  t,  CAULKING 


Month 

ELEC 
Off  Peak 
(kWh) 

Jan 

1,505 

Feb 

1,359 

March 

1,510 

April 

1,085 

May 

231 

June 

226 

July 

226 

Aug 

234 

Sept 

220 

Oct 

851 

Nov 

1,455 

Dec 

1,502 

Total 

10,405 

Building  Energy  Consumption 

Source  Energy  Consumption 

ALTERNATIVE  3 

. MONTHLY  ENERGY 


OEHANO 

GAS 

GAS  DMNO 

On  Peak 

On'Peak 

On  Peak 

(kw) 

(Therm) 

(Thrm/hr) 

3 

262 

1 

3 

256 

1 

3 

173 

1 

3 

72 

0 

.1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

3 

47 

0 

3 

120 

0 

3 

222 

1 

3 

1,152 

1 

87,207  (8tu/Sq  Ft/Year) 
131,822  (8tu/Sq  Ft/Year) 


CONSUMPTION 


Floor  Area  :  1,728  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  G  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . Monthly  Consumption 


Nuffi 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

229 

207 

234 

220 

231 

226 

226 

234 

220 

231 

220 

226 

2,705 

PK 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

msc  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

HISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

,0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

o’ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQIOOO 

PREVENTS  COOLING  ENERGY 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5001 

CHILLED  WATER  PUMP  C 

.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5010 

CONDENSER  WATER  PUMP 

c.v. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2454 

RESIDENT  GAS 

FURNACE 

W-FAN 

GAS 

262 

256 

173 

72 

0 

0 

0 

0 

0 

47 

120 

222 

1,152 

PK 

0.9 

0.9 

0.5 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.9 

.  0.9 

1 

EQ5254 

RESIDENTIAL 

FURNACE 

FAN 

ELEC 

1276 

1153 

1276 

864 

0 

0 

0 

0 

0 

619 

1235 

1276 

7,700 

PK 

1.7 

1.7 

1.7 

1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

1.7 

1.7 

1.7 
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UTILITY  PEAK  CHECKSUHS  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  2.6  (kw) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE  W-FAN 

1.7 

66.50 

Sub  Total 

1.7 

66.50 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

0.9 

33.50 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

0.9 

33.50 

Grand  Total 


2.6  100.00 
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tnnnnnnnttnnnntnnnntnnnnnnnnnntnttnnnnnnnn* 

ttnnnnnntntnnnuu*nn*nn*ut%n*nnn*nnnnu***nnnn*** 


%% 

tt 

TRACE 

6  0  0 

ANALYSIS 

%% 

n 

%% 

n 

by 

tt 

n 

* 

%% 

ttnuunuttttnntnttnnttuutunutntutntttnnuuututttttntn 

unnttntttntttttt*n*n*nn*untfutn*u*nnnnnn**nnnnun*n 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTHENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  201 


Heather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 


Summer  Clearness  Number: 
Hinter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Met  Bulb: 
Hinter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Hinter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


1.00 
1.00 
92  (F) 

72  (F) 

4  (F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 

4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


i  Design  Simulation  Period:  May  To  September 

I  System  Simulation  Period:  January  To  December 

!  Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

i 

'  Time/Date  Program  was  Run:  13:  9:15  1/12/94 

!  Dataset  Name:  C8201  .TM 


I 


Trane  Air  Conditioning  Economics  *  aOO 

By:  Trane  Customer  Direct  Service  Network  PAGE  29 

AIRFLOW  -  ALTERNATIVE  4 
COMPINEO  ECOS 


S  Y  S  T  E  H  SUMMARY 
(Design  Airflow  Quantities) 


System  System 

Outside 

Airflow 

Cooling 

Airflow 

—  Main  - 
Heating 
Airflow 

Humber  Type 

(Cfm) 

(Cfm) 

(Cfm) 

1  S2 

0 

1,715 

1,520 

Totals 

0 

1,715 

1,520 

CAPACITY  *  ALTERNATIVE  4 
COMPINED  ECOS 


Auxil. 

Room 

Return 

Exhaust 

Supply 

Exhaust 

-  Airflow 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

2,331 

616 

0 

0 

2,331 

616 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


1 

Main  Sys. 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

1  SZ 

2.1 

0.0 

0.0 

2.1 

-70,687 

Totals 

2-1 

0.0 

0.0 

2.1 

-70,687 

The  building  peaked  at  hour  17  month 


Keating 


Aux.  Sys. 

Preheat 

Reheat 

Kumidif. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

-70,687 

0 

0 

0 

0 

0 

-70,687 

7  with  a  capacity  of  2.1  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMPINED  ECOS 


System  Main/ 
Number  Auxiliary 

1  Main 


ENGINEERING  CHECKS 


System 

Type 


Percent 

.  Cooling  - 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Air 

Sq  Ft 

Ton 

/Ton 

0.00 

0.99 

802.7 

808.7 

—  Heating 


Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

14.84 

0.88 

-40.91 

1,728 

SZ 
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System  1  Peak  SZ  -  SINGLE  ZONE 

tnnnnnntnttttnttt  COOLING  COIL  PEAK  tnnnnnnnnnnnnnnnt  CLG  SPACE  PEAK  ntnntnn  HEATING  COIL  PEAK  ttfttttt 


Peaked  at  Time  : 

Mo/Hr:  ; 

im 

* 

Mo/Hr: 

7/17  * 

Ho/Hr:  13/  1 

Outside  Air  "> 

OADB/HB/HR;  1 

39/  72/  91.0 

* 

% 

0AD6; 

89  * 

% 

0AD8;  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.'fLat. 

Sensible 

La'tent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuhj 

(Btuh) 

(Btuh)  -  (Btuh) 

(%) 

t 

(Btuh) 

(»)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

1,651 

0 

1,651 

6.44 

t 

1,651 

6.63  * 

-1,476 

-1,476 

2.11 

Glass  Solar 

10,506 

0 

10,506 

40.98 

* 

10,506 

42.15  * 

0 

0 

0.00 

Glass  Cond 

2,626 

0 

2,626 

10.24 

* 

2,626 

10.53  * 

-12,944 

-12,944 

18.51 

Hall  Cond 

3,464 

180 

3,643 

14.21 

t 

3,464 

13.90  * 

-6,419 

-6,843 

9.78 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-42,882 

-42,882 

61.31 

Sub  Total::) 

18,247 

180 

18,427 

71.87 

t 

18,247 

73.20  * 

-63,721 

-64,145 

91.71 

Internal  Loads 

t 

* 

Lights 

2,418 

0 

2,418 

9.43 

t 

2,418 

9.70  * 

0 

0 

0.00 

People 

1,919 

1,919 

7.49 

t 

968 

3.88  * 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

4,337 

0 

0  4,337 

16.92 

t 

3,386 

13.58  * 

0 

0 

0.00 

Ceiling  Load 

379 

-379 

0 

0.00 

t 

417 

1.67  * 

-439 

0 

0.00 

Outside  Air 

0 

0 

0  0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

2,876 

2,876 

11.22 

t 

2,876 

11.54  * 

-5,799 

-5,799 

8.29 

Exhaust  Heat 

0 

0  0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  .Total::) 

25,840 

-200 

0  25,640 

100.00 

t 

24,926 

100.00  * 

-69,960 

-69,944 

100.00 

COOLING  COIL  SELECTION . AREAS' 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/H8/HR 

Leaving  DB/M6/HR 

Gross  Total  Glass  (sf) 

(1) 

(Tons) 

(Hbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,728 

Main  Clg 

2.1 

25.6 

24.7 

1,715 

75.3 

62.6  66.5 

61.5 

57.6  66.6 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vetjt 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

864 

0 

0 

Totals : 

2.1 

25.6 

Hall 

2,199 

359 

16 

! 

UTATTU^  r'nri  cci  cr'TTnu 

-AIRFLOHS  (cfm) 

"ENGINEERING 

CHECKS" 

TruftroATrinre  _ 

Hbnilnb  vUiL  otLLlrliUn 

—  ItnKcKftlUKco  Irj*'*'' 

1 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.99 

SAD8 

61.6 

110.3 

Hain  Htg 

-70.7 

1,520 

67.6 

110.3 

Infil 

0 

616 

Clg  Cfm/Ton 

802.73 

Plenum 

75.8 

67.1 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,715 

1,520 

Clg  Sqft/Ton 

808.72 

Return 

75.3 

67.6 

Preheat 

-0.0 

1,715 

67.6 

61.5 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

14.84 

Ret/OA 

75.3 

67.6 

Reheat  ' 

0.0 

0 

0.0 

0.0 

Return 

1,715 

1,520 

No.  People 

5 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffl  Exh 

0 

0 

Htg  Cfm/SqFt 

0.88 

Fn  81dT0 

0.0 

0.0 

Total  , 

-70.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-40.91 

Fn  Frict 

0,1 

0.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
CONFINED  ECOS 

.  BUILDING  U-VALUES 


. - . Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

1  1ST  FLOOR  0.000  0.000  0.000  0.000  0.000  0.550  0.563  0.056  0.578  52.8  11.26 

2  2ND  FLOOR  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.060  0.000  23.0  8.25 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.'058  0.578  37.9  9.75 

System  1  Total/Ave.  0.000  0.000  0.000  O.OOO  0.027  0.550  0.563  0.058  0.578  37.9  9.75 

Building  0.000  0.000  0.000  0.000  0.027  0.550  0.563  0.058  0.578  37.9  9.75 

BUILDING  AREAS  -  ALTERNATIVE  4 
CONFINED  ECOS 

. . .  BUILDING  AREAS . 


Number  of 

Floor 

Area/Dupl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

W 

(sqft) 

(sqft) 

W 

(sqft) 

1 

1ST  FLOOR  1  1 

864 

864 

0 

0 

0 

0 

0 

136 

13 

935 

2 

2N0  FLOOR  1  1 

864 

864 

0 

0 

0 

0 

864 

223 

20 

905 

Zone 

1  Total/Ave. 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

System 

1  Total/Ave. 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

Building 

1,728 

0 

0 

0 

0 

864 

359 

16 

1,840 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
CONFINED  ECOS 

- - - ASHRAE  90  ANALYSIS 


i 

Overall  Roof  U-Value  :  0.027  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.139  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.107  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.33  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  15.38  (Btu/Hr/Sq  Ft) 

■  i 


I 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
COMBINED  ECQS 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  Load  — 

.  Heating  Load 

-—  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

(%) 

(Cfm) 

{%] 

(Cfm) 

w 

' 

0 

-  5 

0.1 

0 

0 

-3,534 

5 

220 

85.8 

0 

0 

0.0 

0 

0 

5 

-  10 

0.2 

0 

0 

-7,069 

6 

272 

171.5 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

0 

0 

-10,603 

7 

314 

257.3 

0 

0 

0.0 

0 

0 

15 

-  20 

0.4 

0 

0 

-14,137 

11 

490 

343.0 

42 

2,120 

0.0 

0 

0 

20 

“  25 

0.5 

0 

0 

-17,672 

39 

1,724 

428.8 

0 

0 

0.0 

0 

0 

25 

-  30 

0,6 

0 

0 

-21,206 

7 

299 

514.6 

0 

0 

0.0 

0 

0 

30 

-  35 

0.7 

0 

-24,740 

6 

263 

600.3 

0 

0 

0.0 

0 

0 

35 

-  40 

0.9 

0 

0 

-28,275 

5 

203 

686.1 

0 

0 

0.0 

0 

0 

40 

-  45 

i.O 

0 

0 

-31,809 

2 

83 

771.8 

19 

954 

0.0 

0 

0 

45 

-  50 

l.i 

0 

0 

-35,343 

3 

156 

857.6 

2 

106 

0.0 

0 

0 

50 

“  55 

1.2 

'J 

0 

“38 ,8/8 

7 

298 

943.4 

0 

0 

0.0 

0 

0 

55 

-  60 

1.3 

0 

0 

-42,412 

0 

16 

1,029.1 

0 

0 

0.0 

0 

0 

60 

-  65 

1.4 

0 

(J 

-45,947 

0 

12 

1,114.9 

0 

0 

0.0 

0 

0 

65 

-  70 

1.5 

.  0 

0 

-49,481 

0 

0 

1,200.6 

0 

0 

0.0 

0 

0 

70 

‘  75 

1.6 

0 

0 

-53,015 

0 

0 

1,286.4 

0 

0 

0.0 

0 

0 

75 

-  80 

1,7 

0 

0 

-56,550 

0 

0 

1,372.2 

0 

0 

0.0 

0 

0 

80 

-  35 

1.8 

0 

0 

-60,084 

0 

0 

1,457.9 

0 

0 

0.0 

0 

0 

85 

-  90 

1.9 

0 

0 

-63,618 

1 

39 

1,543.7 

29 

1,497 

0.0 

0 

0 

90 

-  95 

2.0 

0 

0 

"67 , 153 

0 

20 

1,629.4 

0 

0 

0.0 

0 

0 

95 

’  100 

2.1 

0 

0 

-70,687 

1 

59 

1,715.2 

8 

411 

0.0 

0 

0 

Hours  |Off 

0.0 

0 

8,760 

0 

0 

4,292 

0.0 

0 

3,672 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  T  E  M  P  E  R  A  T 


Tef^perature 

Range. 

1 

(F) 

Max.  Tefop. 

105.2 

Mo. /Hr. 

8  21 

Day  Type 

i 

Above  100 

1,153 

95 

-  100 

1,181 

90 

-  95 

485 

85 

'  90 

380 

80 

-  85 

473 

75 

-  80 

0 

70 

-  75 

51 

65 

-  70 

4,742 

60 

’  65 

295 

55 

“  60 

0 

50 

’  55 

/} 

Below  50 

0 

Min. 

leiTfp. 

62,6 

Me 

i./Hr, 

2  15 

Day 

’  Type 

2 

Zone 


Number 


IRE  PROFILES 

Number  — - - 

of  Hours  . - 
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•HONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

Off  Peak 

On  Peak 

On  'Peak 

On  Peak 

Month 

(kHh) 

(k«) 

(Therm) 

(Thrm/hr) 

Jan 

1,386 

2 

225 

1 

Feb 

1,252 

2 

221 

1 

March 

1,391 

2 

149 

0 

April 

1,004 

2 

61 

0 

May 

231 

1 

0 

0 

June 

226 

1 

0 

0 

July 

226 

1 

0 

0 

Aug 

234 

1 

0 

0 

Sept 

220 

1 

0 

0 

Oct 

700 

2 

32 

0 

Nov  I 

1,309 

2 

100 

0 

Dec 

1,383 

2 

188 

1 

Total 

9,562 

2 

976 

1 

Building  Energy  Consumption  :  75,356  (Btu/Sq  Ft/Year)  Floor  Area  =  1,728  (Sq  Ft) 

Source  Energy  Consumption  :  116,105  (8tu/Sq  Ft/Year) 
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COMBINED  ECOS 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . - . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

229 

207 

234 

220 

231 

226 

226 

234 

07  4 
i 

220 

226 

PK 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

1 

MISC  LO 
ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

O.C 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

fy 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

1 

n 

V  . 

/' 

V  •  V 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

c.o 

0.0 

3 

MISC  LD 

OIL 

V 

f\ 

W 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0 

U  .  V 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 
?  H0T:!2C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

lliSC  LO 

P  CHILL 

0 

0 

0 

0  • 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQIOOO 

PREVENTS  COOLING  ENERGY 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

^EC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5010 

CONDENSER  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pK 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2454 

RESIDENT  GAS  FURNACE  W-FAN 

GAS 

225 

221 

149 

61 

0 

0 

0 

0 

0 

32 

100 

188 

PK 

0.8 

0.8 

0.4 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.8 

1 

EQ5254 

RESIDENTIAL  FURNACE  FAN 

ELEC 

1157 

1045 

1157 

784 

0 

0 

0 

0 

0 

468 

1089 

1157 

PK 

1.6 

1.6 

1.6 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

1.6 

1.6 
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Total 


2,705 

0.9 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


976 

0.8 


6,356 

1.6 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  36 


UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
COMBINED  ECOS 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  2.4  (kW) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 

Grand  Total 

I 


0.0  0.00 

K-FAN  1.6  64.28 

1.6  64.28 
0.0  0.00 
0.0  0.00 

0.9  35.72 
0.0  0.00 
0.0  0.00 
0.9  35.72 


2.4  100.00 


Building  205 

(Typical  for  206,  207,  208,  209,  210, 
211,  212,  213,  214,  215,  216,  217, 
218,  219,  and  220) 

Trace  Input  File 


933702 


LINE  # 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 

•  28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 


CONTENTS  OF  :  E:\CB205.TM 


JOB  -  1 

01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

01/CARLISLE  BARRACKS,  PA 

01/DEPARTMENT  OF  THE  ARMY 

01/BENATEC  ASSOCIATES 

01/BUILDING  205 

08/CARLISLE 

09/MAY/SEP////APR/OCT 

10/CLTD-CLF 

11///20NE 

LOAD  -  1 

19/1/BASE  BUILDING 

20/1/1/lST  FLOOR/840/1/2/.8/ . 45/9//2 

20/2/1/2 NO  FLOOR/920/1/1/0//9//2 

21/M////CBLQTX///CBLQTX 

22/2/1/YES////154 

24/1/1/27/5//156/0 

24/1/2/22/7//156/90 

24/1/3/5/8//157/270 

24/1/4/7. 5/8//157/0 

24/1/5/6/8//157/90 

24/1/6/30. 5/8//157/180 

24/2/1/27. 5/8//157/0 

24/2/2/24/8//157/90 

24/2/3/35. 5/8//157/18e 

25/1/1/2. 75/1. 3/8/. 55/. 57 

25/1/5/38/1/1/. 55/. 57 

25/1/6/69/1/1/. 55/. 57 

25/2/1/3. 75/1. 3/8/. 55/. 57 

25/2/2/2. 8/2/4/. 55/. 57 

25/2/3/59/1/1/. 55/. 57 

26 /M/C8LQP/CBLQL/0FF//0FF/C8LQHTQ/CBLQHT6 /OFF/OFF/OFF 
27 /M/440 /SF-PERS /230 /190 /. 5/WATT-SF/INC AND 
29/M///////.41/CFM-SF 
30/M///855/CFM 

31/1/1/50 /3//158/SINE-FIT/80/50 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/SZ 

41/1/1/1 

42/1//. 2 

45/1/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 

60/1/1/8LKPLANT/1/1 

62/1/EQ1000/1 

65/1/1//1/1 

67/1/EQ2454/2 

69/1 

LOAD  -  2 

19/2/WALL  S  ROOF  INSULATION 

20 /I /I /I ST  FLOOR /840/1/2/. 8/ . 45/9 //2 

20/2/1/2N0  FLOOR/920/1/1/O//9//2 

21/M////CBLQTX///CBLQTX 

22/2/1/YES////191 

24/1/1/27/5//145/0 

24/1/2/22/7//145/90 

24/1/3/5/8//157/270 


CONTENTS  OF  :  E:\CB205.TM 


LINE  # 

59 

60 

•  61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 


79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 


100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 
111 


112 

113 

114 

115 

116 


24/1/4/7. 5/8//157/0 
24/1/5/6/8//157/90 
24/1/6/30.5/8//157/180 
24/2/1/27. 5/8//157/0 
24/2/2/24/8//157/90 
24/2/3/35. 5/8//157/180 
25/1/1/2. 75 /I. 3/8/. 55/. 57 
25/1/5/38/1/1/. 55/. 57 
25/1/6/69/1/1/ . 55/ . 57 
25/2/1/3. 75/1. 3/8/. 55/. 57 
25/2/2/2. 8/2/4/. 55/. 57 
25/2/3/59/1 /!/. 55/ . 57 

26/M/C8LQP/C8LQL/OFF//OFF/CBLOHT6/CBLQHTG /OFF/OFF/OFF 
27/M/440/SF-PERS/230/190/.5/WATT-SF/INCAND 
29/M///////. 39/C FM-SF 
30/M///855/CFM 

31/1/1/50/3//158/SINE-FIT/80/50 
SYSTEM  -  2 

39/2/WALL  fi  ROOF  INSULATION 

40/1/SZ 

41/1/1/1 

42/1//. 2 

45/1/OFF/OFF/OFF/OFF/OFF/CBLQHTQ/OFF/OFF/OFF/OFF 
EQUIPMENT  -  2 

59/2/CARLISLE///WALL  S  ROOF  INSULATION 

60/1/1/8LKPLANT/1/1 

62/1/EQ10OO/1 

65/1/1//1/1 

67/1/EQ2454/2 

69/1 

LOAD  -  3 

19/3/WEATHERSTRIP  S  CAULKING 

20 /I /I /I  ST  FLOOR/840/1/2/.8/.45/9//2 

20/2/1/2ND  FLOOR/920/1/1/O//9//2 

21/M////CBLQTX///CBLQTX 

22/2/1/YES////154 

24/1/1/27/5//156/0 

24/1/2/22/7//156/90 

24/1/3/5/8//157/270 

24/1/4/7 .5/8//157/0 

24/1/5/6/8//157/90 

24/1/6/30. 5 /8//157/180 

24/2/1/27. 5/8//157/0 

24/2/2/24/8//157/90 

24/2/3/35. 5 /8//157/180 

25/1/1/2. 75 /I. 3/8/. 55/. 57 

25/1/5/38/1/1/. 55/. 57 

25/1/6/69/1/1/. 55/. 57 

25/2/1/3. 75/1. 3/8/. 55/. 57 

25/2/2/2 . 8/2/4/ . 55/ .57 

25/2/3/59/1/1/. 55/. 57 

26 /M /CB L QP /CB LQ L /O FF/ /O FF/CBLQHTG/C 8 LQHTG /OFF/OFF /OFF 
27/M/440/SF-PERS/230/19O/ . 5/WATT-SF/INCAND 
29/M///////.32/CFM-SF 
30/M///855/CFM 

31/1/1/50/3//158/SINE-FIT/80/50 
SYSTEM  -  3 

39/3/WEATHERSTRIP  &  CAULKING 


CONTENTS  OF  :  E:\CB205.TM 
LINE  #  - 

117  40/1/SZ 

118  41/1/1/1 

119  42/1//. 2 

120  45/1/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

121  EQUIPMENT  -  3 

122  59/3/CARLISLE///WEATHERSTRIP  &  CAULKING 

123  60/1 /I /BLKPLA NT/1/1 

124  62/1/EQ10O0/1 

125  65/1/1//1/1 

126  67/1/EQ2454/2 

127  69/1 

128  LOAD  -  4 

129  19/4/C0M8INE0  ECOS 

130  20/1/1/lST  FLOOR/840/1 /2/ . 8/ . 45/9//2 

131  20/2/1/2ND  FL00R/920/1/1/0//9//2 

132  21/M////CBLQTX///CBLQTX 

133  22/2/1/YES////191 

134  24/1/1/27/5//145/0 

135  24/1/2/22/7//145/90 

136  24/1/3/5/8//157/270 

137  24/1/4/7. 5/8//157/0 

138  24/1/5/6/8//157/90 

139  24/1/6/30. 5/8//157/180 

140  24/2/1/27. 5/8//157/0 

141  24/2/2/24/8//157/90 

142  24/2/3/35. 5/8//157/180 

143  25/1/1/2. 75/1. 3/8/. 55/. 57 

144  25/1/5/38/1/1/. 55/. 57 

145  25/1/6/69/1/1/. 55/. 57 

146  25/2/1/3. 75/1. 3/8/. 55/. 57 

147  25/2/2/2. 8/2/4/. 55/. 57 

148  25/2/3/59/1/1/. 55/. 57 

149  26/M /C8LQP/C8LQL/0FF//0FF/CBLQHTG/CBLQHTG /OFF/OFF/OFF 

150  27/M/440/SF-PERS/23O/190/ . 5/WATT-SF/INCAND 

151  29/ M ///////. 29 /CFM-SF 

152  30/M///855/CFM 

153  31/1/1/50/3//158/SIN E-FIT/80 /50 

154  SYSTEM  -  4 

155  39/4/COMBINED  ECOS 

156  40/1/SZ 

157  41/1/1/1 

158  42/1//. 2 

159  45/1/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF /OFF/OFF 

160  EQUIPMENT  -  4 

161  59/4/CARLISLE///C0MBINED  ECOS 

162  60/1/1/BLKPLANT/l/l 

163  62/1/EQ1000/1 

164  65/1/1//1/1 

165  67/1/EQ2454/2 

166  69/1 


Building  205 

(Typical  for  206,  207,  208,  209,  210, 
211,  212,  213,  214,  215,  216, 
217,  218,  219,  and  220) 

Trace  Output  File 


933702 
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By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  1 


n**xtnttnn*nnntttttu*nunt*utunt*wuw*tt%un*t**u**ttt*tt* 


n 

u 

n 

TRACE 

6  0  0 

ANALYSIS 

it 

tt 

n 

n 

by 

** 

n 

n 

%x%xx*t*ttxi*tnttnutuntnutu*wu*tnn*ntu*uuuttn*nutttun* 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  205 


Neathar  File  Code; 

Location; 

Latitude: 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Numoer: 
Summer  Design  Dry  Sulb: 
Summer  Design  wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance; 
Winter  Ground  Relectance: 

I  Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

i.OO 

i.OO 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (8tu/lbm/F) 

1.0882  (Btu-miri./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTO/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  14:28:18  1/12/94 

Dataset  Name:  CB205  .TM 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

.  Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,420 

3,420. 

4,549 

1,129 

0 

0 

Totals 

0 

3,420 

3,420 

4,549 

1,129 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . - . . . .  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Coding .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons') 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

i  SZ 

4.1 

0.0 

0.0 

4.1 

-122,100 

0 

0 

0 

0 

0 

-122,100 

Totals 

4.1 

0.0 

0.0 

4.1 

-122,100 

0 

0 

0 

0 

0 

-122,100 

The  building  peaked  at  hour  16  month  9  with  a  capacity  of  4.1  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


ENGINEERING  CHECKS 


System  Main/  System 
Number  Auxiliary  Type 

1  Main  SZ 


Percent 

-  Cooling  . 

—  Heating  — 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

0.00 

0.97 

836.2 

860.6 

13.94 

0.97 

-34.69 

3,520 

Trane  Air  Conditioning  Econoiiics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  SZ  -  SINGLE  ZONE 

ntnnnntuntnntnt  COOLING  COIL  PEAK  nnntntnnnnntutuunn  CLG  SPACE  PEAK  ttnnnun  HEATING  COIL  PEAK  tnttnt 


Peaked  at  Time  : 

:i> 

ho/Hr:  9/16 

* 

Mo/Hr: 

9/16 

t 

Mo/Hr:  13/  1 

Outside  Air  =:> 

0AD8/WB/HR;  83/  64/  63.0 

* 

t 

OADB: 

83 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

t 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

i 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

.  (Btuh) 

W 

t 

(Btuh) 

W 

% 

(Btuh) 

(Btuh) 

w 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

8,241 

0 

8,241 

16.79 

t 

8,241 

16.75 

t 

-6,744 

-6,744 

5.68 

Glass  Solar 

18,374 

0 

18,374 

37.44 

t 

18,374 

37.36 

t 

0 

0 

0.00 

Glass  Cond 

2,704 

0 

2,704 

5.51 

t 

2,704 

5.50 

t 

-18,445 

-18,445 

15.53 

Wall  Cond 

5,255 

310 

5,565 

11.34 

t 

5,255 

10.68 

t 

-13,194 

-14,263 

12.01 

Partition 

-93 

-93 

-0.19 

t 

-93 

-0.19 

t 

-671 

-671 

0.56 

Exposed  Floor 

C 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

i 

-78,640 

-78,640 

66.20 

Sub  Total::) 

34.451 

310 

34,791 

70.89 

t 

34,481 

70.11 

t 

-117,694 

-113,762 

99.98 

Internal  Loaos 

t 

t 

Lights 

4.603 

0 

4,803 

9.79 

t 

4,803 

9.77 

t 

0 

0 

0.00 

People 

2,974 

2,974 

6.06 

t 

1,454 

2.96 

t 

0 

0 

0.00 

Hisc 

0 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00 

Sub  Total::) 

7,776 

0 

0 

7,776 

15.84 

i 

6,256 

12.72 

t 

0 

0 

0.00 

Ceiling  Load 

1,737 

-1,737 

0 

0.00 

i 

1,933 

3.93 

t 

-1,453 

0 

0.00 

Outside  Air 

0 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00 

t 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00 

t 

0 

o.oc 

OV/UNOR  Sizing 

6,513 

6,513 

13.27 

t 

6,513 

13.24 

t 

-24 

-24 

0.02 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0,00 

t 

0.00 

t 

t 

0 

0.00 

Grand, Total::) 

50,505 

-1,427 

0 

49,081 

100.00 

t 

49,184 

100.00 

t 

-119,171 

-118,787 

100.00 

■POOLING  COIL  SELECTION .  - . AREAS 


TotaJ  Cpoacit'-  Sens 

Cap, 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  D8/W8/HR 

Gross  Total  Glass  (sf) 

w 

f  Tnnc;  ^ 

(  M  h  K  5  ‘ 

bh) 

(cfm) 

Oeg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,520 

Hain  Clo 

4.1 

4-.: 

47.6 

3,420 

75.9 

62.8  66.5 

61.8 

58.0  68.0 

Part 

300 

Aux  Clg 

0.0 

r'  r-. 

V,  .  J 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0,0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,840 

0 

0 

Totals ' 

4.1 

49.1 

Wall 

2,754 

512 

19 

—HEATING 

COIL  SELECTION . 

■AIRFLOWS  (of®) 

"ENGINEERING  CHECKS- 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.97 

SA06 

61.8 

100.0 

Main  Htg 

-122.1 

3,420 

67.2 

100.0 

Infil 

0 

1,129 

Clg  Cfm/Ton 

836.18 

Plenum 

76.9 

66.4 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,420 

3,420 

Clg  Sqft/Ton 

860.63 

Return 

75.9 

67.2 

Preheat 

-0.0 

3,420 

67.2 

61.8 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

13.94 

Ret/OA 

75.9 

67.2 

Reheat 

0.0 

C 

0.0 

0.0 

Return 

3,420 

3,420 

No.  People 

8 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

C 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.97 

Fn  81dT0 

0.0 

o.c 

Total 

-122.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.69 

Fn  Frict 

0.0 

0.1 

Trane  Air  Conditioning  Economics  V  600 

By:  Trane  Customer  Direct  Service  Network  PAGE  4 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


Room  U-Values . - .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

SuiTtOir 

Wintr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

1 

1ST  FLOOR 

0.124 

0.000 

0.000 

0.000 

2 

2ND  FLOOR 

0.000 

0.000 

O.COO 

0.000 

Zone 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

System 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

Building 

0.124 

0.000 

0.000 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 


Sumfiir 

i^lintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wail 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.550 

0.563 

0.141 

0.549 

74.3 

17.05 

0.057 

0.550 

0.563 

0.060 

0.000 

19.1 

7.29 

0.057 

0.550 

0.563 

0.100 

0.549 

45.4 

11.95 

0.057 

0.550 

0.563 

0.100 

0.549 

45.4 

11.95 

0.057 

0.550 

0.563 

0.100 

0.549 

45.4 

11.95 

U  I  L  D  I  N  G  AREAS 


Floor 

Total 

Nufilber  of 

Area/Dupl 

Floor 

Partition 

Room 

Dopiicaie 

Roon 

Area 

Area 

Number  Description 

Fir  R^; 

(sqft) 

(sqft) 

(sqft) 

1  IST  FLOOR 

1  2 

340 

1,680 

300 

2  2N0  FLOOR 

1  2 

920 

1,840 

0 

Zone  1  Total/Ave. 

3,520 

300 

System  1  Total/Ave. 

■  5,520 

300 

Building 

3,520 

300 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.057  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.183  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.133  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  3.49  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  18.49  (Btu/Hr/Sq  Ft) 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(^.) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

0 

0 

271 

20 

1,091 

0 

0 

0 

1,840 

241 

17 

1,151 

0 

0 

0 

1,840 

512 

19 

2,242 

0 

0 

0 

1,840 

512 

19 

2,242 

0 

0 

0 

1,840 

512 

19 

2,242 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 

- - - - - SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling 

load  - 

.  Heating  Load 

-—  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap.  Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton)  I 

:%) 

(Btuh) 

w 

(Cfm) 

w 

(Cfm) 

M 

0  -  5 

0.2 

0 

0 

•6,105 

5 

224 

171.0 

0 

0 

0.0 

0 

0 

5  -  10 

0.4 

0 

0 

-12,210 

3 

124 

342.0 

0 

0 

0.0 

0 

0 

10  -  15 

0.6 

0 

0 

-18,315 

5 

225 

513.0 

0 

0 

0.0 

0 

0 

15  -  20 

0.8 

0 

0 

-24,420 

8 

352 

684.0 

42 

2,120 

0.0 

0 

0 

20  “  25 

1.0 

0 

0 

-30,525 

.  43 

1,802 

855.0 

0 

0 

0.0 

0 

0 

25  -  30 

1.2 

0 

0 

"36,630 

6 

265 

1,026.0 

0 

0 

0.0 

0 

0 

30  -  35 

1.4 

0 

0 

"42,735 

6 

269 

1,197.0 

0 

0 

0.0 

0 

0 

35  -  40 

1.6 

0 

0 

-48,840 

5 

195 

1,368.0 

0 

0 

0.0 

0 

0 

40  -  '45 

1.8 

0 

0 

-54,945 

3 

130 

1,539.0 

0 

0 

0.0 

0 

0 

45  -  50 

2.0 

0 

0 

-61,050 

3 

113 

1,710.0 

21 

1,060 

0.0 

0 

0 

50  -  55 

2.2 

0 

0 

-67,155 

9 

362 

1,881.0 

0 

0 

0.0 

0 

0 

55  -  60 

2.5 

0 

0 

-73,260 

0 

4 

2,052.0 

0 

0 

0.0 

0 

0 

60  -  65 

2.7 

0 

0 

-79,365 

1 

27 

2,223.0 

0 

0 

0.0 

0 

0 

65  -  70 

2.9 

0 

0 

-85,470 

0 

0 

2,394.0 

0 

0 

0.0 

0 

0 

70  -  75 

3.1 

0 

0 

-91,575 

0 

0 

2,565.0 

0 

0 

0.0 

0 

0 

75  -  ;80 

3.3 

0 

0 

-97,680 

0 

19 

2,736.0 

0 

0 

0.0 

0 

0 

30  -  '85 

3.5 

0 

0 

-103,785 

0 

20 

2,907.0 

0 

0 

0.0 

0 

0 

85  -  90 

3.7 

0 

0 

-109,890 

0 

20 

3,078.0 

0 

0 

0.0 

0 

0 

90  -  '95 

3.9 

0 

0 

-115,995 

0 

0 

3,249.0 

0 

0 

0.0 

0 

0 

95  -  100 

4.1 

0 

0 

-122,100 

2 

8? 

3,420.0 

38 

1,903 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

4,522 

0.0 

0 

3,672 

0.0 

0 

8,760 
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flUILDING  TEHPERATURE  PROFILES  -  ALTERNATIVE  1 
CASE  flUILDING 


flUILDING  TEMPERA! 


Temperature 

Range 

1 

(F) 

Max.  Temp. 

100.9 

Mo. /Hr. 

fl  21 

Day  Type 

1 

Above  100 

19 

95  -  100 

1,633 

90  -  95 

1,114 

85  -  90 

162 

80  -  85 

366 

75|-  80 

395 

70  -  75 

238 

65  -  70 

4,679 

60;-  65 

154 

55'-  60 

0 

50  -  55 

0 

fleloH  50 

0 

Min. jlemp. 

63.9 

Mo. /Hr. 

2  15 

0a|  Type 

2 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 


Trane  Air  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kHh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

2,464 

4 

407 

1 

Feb 

2,226 

4 

404 

1 

March 

2,476 

4 

271 

1 

April 

1,706 

4 

112 

0 

May 

472 

2 

0 

0 

June 

460 

2 

0 

0 

July 

460 

2 

0 

0 

Aug 

477 

2 

0 

0 

Sept 

449 

2 

0 

0 

Oct 

864 

4 

32 

0 

Nov  1 

2,222 

4 

173 

1 

Dec 

2,458 

4 

337 

1 

Total 

16,734 

4 

1,737 

1 

Building  Energy  Consumption  =  65,560  (Btu/Sq  Ft/Year)  Floor  Area  =  3,520  (Sq  Ft) 

Sourc^  Energy  Consumption  :  100,611  (Btu/Sq  Ft/Year) 


Trane  Air  Conditioning  Economics 
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I 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

Hay 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

466 

421 

477 

449 

472 

460 

460 

477 

449 

472 

449 

460 

PK 

1.8 

1  « 

1  .  u 

l.S 

1.3 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

2 

MISC  LO 

GAS 

0 

r 

w 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

I^IISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

fK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

F  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

lliSC  LD 
ij'  CHILL 

0 

0 

0  • 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

i 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

1 

EQIOOO 

PREVENTS  COOLING  ENERGY 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

1 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

.  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

E05010 

CONDENSER  WATER  PUMP  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ24S4 

RESIDENT  GAS  FURNACE  W-FAN 

GAS 

407 

404 

271 

112 

0 

0 

0 

0 

0 

32 

173 

337 

PK 

1.5 

1.5 

0.8 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

1.3 

1 

EQ52S4 

RESIDENTIAL  FURNACE  FAN 

ELEC 

1999 

1805 

1999 

1257 

0 

0 

0 

0 

0 

392 

1773 

1999 

PK 

2.7 

2.7 

2.7 

2.7 

0.0 

0.0 

0.0 

0.0 

0.0 

2.7 

2.7 

2.7 

V  600 
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Total 


5,511 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


1,737 

1.5 


11,223 

2.7 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  4.4  (kw) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE  M-FAN 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc| Equipment 
Sub  Total 


0.0  0.00 

2.7  60.42 

2.7  60.42 
0.0  0.00 
0.0  0.00 

1.8  39.58 
0.0  0.00 
0.0  0.00 
1.8  39.53 


Grand. Total 


4.4  100.00 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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n 

** 

n 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

tt 

tt 

by 

n 

n 

n 

tu*tnt*nn*ittt*tu*utu*t*t*t*tttuH*tt*t*ittut***t*tt***twtttt*t*t* 

uunntttnttuituttununttttuntnnnuntnunnttnnttunnntt 


■  ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  205 

Weather  File  Code: 

I  Location: 

Latitude: 

,  Longitude: 

I  Time  Zone: 

I  Elevation: 

I  Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 
i  Summer  Design  Dry  Bulb: 

I  Summer  Design  Wet  Bulb: 

I  Winter  Design  Dry  Bulb: 

'  Summer  Ground  Relectance: 

I  Winter  Ground  Relectance: 

I  Air  Density; 

.  Air  Specific  Heat: 

I  Density-Specific  Heat  Prod; 

Latent  Heat  Factor: 

■  Enthalpy  Factor; 

!  Design  Simulation  Period:  Hay  To  September 

I  System  Simulation  Period:  January  To  December 

CLTD/CLF  (Transfer  Function  Method) 

14:31:  7  1/12/94 

CB205  .TM 


Cooling  Load  Methodology: 

Time/Oate  Program  was  Run; 
,  Dataset  Name: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

O'.  0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(Btu-min./hr/cuft/F) 

4,790.2 

(8tu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  &  ROOF  TNSUIATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(cfm) 

(Cfm) 

t  (Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,420 

3,420 

4,494 

1,074 

0 

0 

Totals 

0 

3,420 

3,420 

4,494 

1,074 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


1 

Main  Sys. 

.  Cooling  . 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys.  Aux.  Sys. 

Preheat 

Heating  — 
Reheat 

Huraidif.  Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity  Capacity 

Totals 

Capacity  Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

j 

(Tons) 

(Tons)  (Tons) 

(Tons) 

(Btuh)  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

! 

4.3 

0.0  0.0 

4.3 

-109,516  0 

0 

0 

0 

0 

-109,516 

Totals 

4.3 

0.0  0.0 

4.3 

-109,516  0 

0 

0 

0 

0 

-109,516 

The  building  peaked  at  hour 

16  month  9  with  a  capacity  of 

4.3  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


ENGINEERING  CHECKS 


Percent  •  — - . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

0.00 

0.97 

798.9 

822.3 

14.59 

0.97 

-31.11 

3,520 

I 
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System  1  Peak  SZ  -  SINGLE  ZONE 


nnttnnntnnnntut  COOLING  COIL  PEAK  *»m*4:*i:nj:*)H:»***«****n****t*  CLG  SPACE  PEAK  untunnt  HEATING  COIL  PEAK  tmtm 
Peaked  at  Time  :=>  Ho/Hr:  9/16  *  Mo/Hr:  9/16  *  No/Hr:  13/  1 


Outside  Air  "> 

OADB/WB/HR:  83/  64/  63.0 

t 

t 

DADS: 

83  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.iLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W  * 

(8tuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

2,117 

0 

2,117 

4.12 

t 

2,117 

4.21  * 

-3,144 

-3,144 

2.92 

Glass  Solar 

21,474 

0 

21,474 

41.80 

t 

21,474 

42.74  * 

0 

0 

0.00 

Glass  Cond 

1,671 

0 

1,671 

3.25 

t 

1,671 

3.33  * 

-18,445 

-18,445 

17.11 

Wall  Cond 

3,921 

192 

-  4,113 

8.01 

t 

3,921 

7.80  * 

-7,950 

-8,385 

7.78 

Partition 

-93 

-93 

-0.18 

t 

-93 

-0.19  * 

-671 

-671 

0.62 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-74,804 

-74,804 

69.38 

Sub  Total::) 

29,090 

192 

29,282 

57.00 

t 

29,090 

57.90  * 

-105,013 

-105,448 

97.80 

Internal  Loads 

t 

* 

Lights 

4,803 

0 

4,803 

9.35 

t 

4,803 

9.56  * 

0 

0 

0.00 

Peo|!)le 

2,974 

2,974 

5.79 

t 

1,454 

2.89  * 

0 

0 

■0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

SubiTotal::) 

7,776 

0 

0 

7,776 

15.14 

t 

6,256 

12.45  * 

0 

0 

0.00 

Ceilihg  Load 

451 

-451 

0 

0.00 

t 

583 

1.16  * 

-706 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  ijieat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

14,312 

14,312 

27.86 

t 

14,312 

28.49  * 

-2,373 

-2,373 

2.20 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Termiilal  Bypass 

0 

0 

0 

0.00 

% 

% 

0.00  * 
% 

0 

0.00 

Grand jTotal::) 

51,629 

-259 

0 

51,370 

100.00 

t 

50,241 

100.00  * 

-108,092 

-107,821 

100.00 

1 

T*ir  rn'Ti  cci  crtTnu _ 

_ ADrAQ-«— — 

- UUULInb  lUlL  OtLttllUn - 

« 

HKLHj 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(X) 

!  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  3, 

,520 

Hain  Clg  4.3 

51.4 

49.9 

3,420 

.  75,2  62 

.5  66, 

.5 

61.5  57.6 

66.4 

Part 

300 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Verit  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  1,840 

0  0 

Totals  4.3 

51.4 

Hall  2, 

,754  512  19 

ur  ATTMr* 

/vrtTi  pri  1 

r/'T 

Tnir 

- . - .  . cw/'TwcrDTun  rum/Ow- 

— TFMDPnATIIDPQ 

- Htftf INS 

1  lun  — 

nlKr  LUyij  \CT(ilj 

1  trirCnH  1  UKto  y 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  . 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfffl/Sqft 

0.97  SAD8  61.5 

97.0 

Hain  Htg  -109.5 

3,420 

67.6 

97.0 

Infil 

0 

1,074  Clg  Cfm/Ton 

798.90  Plenum  75.5 

67.2 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,420 

3,420  Clg  Sqft/Ton 

822.26  Return  75.2 

67.6 

Preheat  -0.0 

3,420 

67.6 

61.5 

Mincfm 

0 

0  Clg  Btuh/Sqft 

14.59  Ret/OA  75.2 

67.6 

Reheat  0.0 

0 

0.0 

0.0 

Return 

3,420 

3,420  No 

.  People 

8  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.97  Fn  BldTD  0.0 

0.0 

Total  -109.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-31.11  Fn  Frict  0.0 

0.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
HALL  &  ROOF  INSULATION 


BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(fitu/hr/sqft/F)  Mass  Capac. 


Room 

Number 

Description 

Part. 

ExFlr 

Summr 

Skylt 

Wintr 

Skylt 

1 

1ST  FLOOR 

0.124 

0.000 

0.000 

0.000 

2 

2ND  FLOOR 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

System 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

Building 

0.124 

0.000 

0.000 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 


Summr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.550 

0.563 

0.057 

0.549 

75.1 

17.20 

0.027 

0.550 

0.563 

0.060 

0.000 

20.1 

7.49 

0.027 

0.550 

0.563 

0.058 

0.549 

46.3 

12.13 

0.027 

0.550 

0.563 

0.058 

0.549 

46.3 

12.13 

0.027 

0.550 

0.563 

0.058 

0.549 

46.3 

12.13 

U  I  L  D  I  N  G  AREAS 


! 

1 

Floor 

Total 

Exposed 

1 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Numbe| 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(•<) 

(sqft) 

(sqft) 

W 

(sqft) 

\ 

1ST  FLOOR 

1  2 

840 

1,680 

300 

0 

0 

0 

0 

271 

20 

1,091 

? 

2ND  FLOOR 

1  2 

920 

1,840 

0 

0 

0 

0 

1,840 

241 

17 

1,151 

Zone  ■ 

1  Total/Ave. 

3,520 

300 

0 

0 

0 

1,840 

512 

19 

2,242 

System 

1  Total/Ave. 

3,520 

300 

0 

0 

0 

1,840 

512 

19 

2,242 

8uilding 

3,520 

300 

0 

0 

0 

1,840 

512 

19 

2,242 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 

. . . ASHRAE  90  ANALYSIS . 

I 

! 

Overall  Roof  U-Value  =  0.027  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.150  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.101  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  1.33  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  17.21  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cooling  Load 

— 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

W 

(Cfm) 

(%) 

(Cfm) 

(%) 

0 

-  5 

0.2 

0 

0 

-5,476 

5 

204 

171.0 

0 

0 

0.0 

0 

0 

5 

-  10 

0.4 

0 

0 

-10,952 

3 

134 

342.0 

0 

0 

0.0 

0 

0 

10 

-  15 

0.6 

0 

0 

-16,427 

6 

247 

513.0 

0 

0 

0.0 

0 

0 

15 

-  20 

0.9 

0 

0 

-21,903 

10 

398 

684.0 

42 

2,120 

0.0 

0 

0 

20 

-  25 

1.1 

0 

0 

-27,379 

42 

1,729 

855.0 

0 

0 

0.0 

0 

0 

25 

-  30 

1.3 

0 

0 

-32,855 

7 

292 

1,026.0 

0 

0 

0.0 

0 

0 

30 

'  35 

1.5 

0 

0 

-38,330 

6 

238 

1,197.0 

0 

0 

0.0 

0 

0 

35 

-  .40 

1.7 

0 

0 

-43,806 

4 

164 

1,368.0 

0 

0 

0.0 

0 

0 

40 

-  ’45 

1.9 

0 

0 

-49,282 

3 

140 

1,539.0 

0 

0 

0.0 

0 

0 

45 

-  50 

2.1 

0 

0 

-54,758 

2 

73 

1,710.0 

21 

1,060 

0.0 

0 

0 

50 

-  55 

2.4 

0 

0 

-60,234 

8 

352 

1,881.0 

0 

0 

0.0 

0 

0 

55 

-  60 

2.6 

0 

0 

-65,709 

0 

10 

2,052.0 

0 

0 

0.0 

0 

0 

60 

“  65 

2.8 

0 

0 

-71,185 

0 

17 

2,223.0 

0 

0 

0.0 

0 

0 

65 

’  70 

3.0 

0 

0 

-76,661 

0 

0 

2,394.0 

0 

0 

0.0 

0 

0 

70 

-  75 

3,2 

0 

0 

-82,137 

1 

30 

2,565.0 

0 

0 

0.0 

.  0 

0 

75 

-  iso 

3.4 

0 

0 

-87,613 

l' 

29 

2,736.0 

0 

0 

0.0 

0 

0 

80 

“  85 

3.6 

0 

0 

-93,088 

0 

0 

2,907.0 

0 

0 

0.0 

0 

0 

85 

-  90 

3.9 

0 

0 

-98,564 

0 

0 

3,078.0 

0 

0 

0.0 

0 

0 

90 

“  *95 

4.1 

0 

0 

-104,040 

0 

9 

3,249.0 

0 

0 

0.0 

0 

0 

95 

-  100 

4.3 

0 

0 

-109,516 

2 

78 

3,420.0 

38 

1,908 

0.0 

0 

0 

Hours  .Off 

0,0 

0  8 

,760 

0 

0 

4,616 

0.0 

0 

3,672 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
HALL  &  ROOF  INSULATION 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

(F) 

Max.  Temp. 

102.6 

Mo. /Hr. 

8  21 

Day  Type 

1 

Above 

100 

566 

95  - 

100 

1,583 

90  - 

95 

707 

35  - 

90 

92 

80  - 

85 

240 

75,- 

80 

566 

70'- 

75 

322 

65  - 

70 

4,580 

60  - 

65 

84 

55^- 

60 

0 

50  - 

55 

0 

Below  50 

0 

Min.  Temp, 

64.5 

Mo. /Hr. 

2  15 

Day  Type 

2 

Zone 


Number 


I 


IRE  PROFILES 

Number  — . . 

of  Hours  . 
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HONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

.  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMHD 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

2,258 

4 

351 

1 

Feb 

2,040 

4 

353 

1 

March 

2,270 

4 

235 

1 

April 

1,576 

4 

97 

0 

May 

472 

2 

0 

0 

June 

460 

2 

0 

0 

July 

460 

2 

0 

0 

Aug 

477 

2 

0 

0 

Sept 

449 

2 

.  0 

0 

Oct 

744 

4 

20 

0 

Nov  i 

1,870 

4 

141 

0 

Dec 

2,252 

4 

287 

1 

Total 

15,329 

4 

1,482 

1 

Building  Energy  Consumption  = 
Source  Energy  Consumption  - 


56,966  (Btu/Sq  Ft/Year) 
38,913  (Btu/Sq  Ft/Year) 


Floor  Area  : 


3,520  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  t  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

466 

421 

477 

449 

472 

460 

460 

477 

449 

472 

449 

460 

5,511 

PK 

1.8 

1.3 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

2 

HISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

I1ISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

?  STEAil 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  . 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0  ■ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

HISC  LD 

^  mm 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

AiSC  LD 

P  CHILL 

0 

0 

0  ' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

i 

EQiOOO 

PREVENTS  COOLING  ENERGY 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5001 

CHILLED  WATER  PUMP  C 

.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

.  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5010 

CONDENSER  WATER  PUMP 

c.v. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2454 

RESIDENT  GAS 

FURNACE 

W-FAN 

GAS 

351 

353 

235 

97 

0 

0 

0 

0 

0 

20 

141 

287 

1,482 

PK 

1.3 

1.3 

0.7 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

1.0 

1.3 

1 

EQ5254 

RESIDENTIAL 

FURNACE 

FAN 

ELEC 

1793 

1619 

1793 

1128 

0 

0 

0 

0 

0 

272 

1422 

1793 

9,818 

PK 

2.4 

2.4 

2.4 

2.4 

0.0 

0.0 

0.0 

0.0 

0.0 

2.4 

2.4 

2.4 

2.4 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  4.2  (kW) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE  W-FAN 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc^  Equipment 
Sub  Total 

Grand'Total 


0.0  0.00 

2.4  57.79 
2.4  57.79 
0.0  0.00 
0.0  0.00 

1.8  42.21 
0.0  0.00 
0.0  0.00 
1.8  42.21 


4.2  100.00 
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tt 

n 

u 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

tt 

u 

by 

4:^: 

u 

n 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 

8ENATEC  ASSOCIATES 

BUILDING  205 

Weather  File  Code: 

CARLISLE 

Location; 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2  (deg) 

Longitude; 

77.2  (deg) 

Tinie  Zone: 

5 

Elevation: 

475  (ft) 

Barometric  Pressure: 

29.2  (in.  Hg) 

Summer  Clearness  Humber: 

1.00 

Winter  Clearness  Nuinber: 

i.OO 

Summer  Design  Dry  Sulb: 

92  (F) 

Summer  Design  Wet  Bulb: 

72  (F) 

Winter  Design  Dry  Bulb: 

4  (F) 

Sumtiter  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0-.0742'  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.08S2  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Hethodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Oate  Program  was  Run: 

14:33:53  1/12/94 

Dataset  Name: 

C8205  .TM 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  20 


AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  - 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

^  V 1  i.i  / 

(Cfm) 

1  SZ 

0 

3,420 

3,420 

4,301 

Q01 

0 

0 

Totals 

0 

3,420 

3,420 

4,301 

981 

0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

c  Y  5  T  E  M 

S  U  M  A  R 

Y . . 

(Dasign  Capacity  Quantities) 


M  2  i  rj  3  y 

-  - 

“  -  *  *  •  ‘  j 

Auv.  Sy:.  Opt.  V:nt  ( 

tooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

seating 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

Syste:  Systs:  Capacity 

Capacity  Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

H’ji-bcr  Type  (Tons) 

(Tons)  (Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

I  SZ  4,1 

O.C  0.0 

4.1 

-104,977 

0 

0 

0 

0 

0 

-104,977 

Totals  4,1 

O.C  0.0 

4.1 

“104,977 

0 

0 

0 

0 

0 

-104,977 

i 

The  building  peaked 

at  hOur 

16  nionth 

9  with  a  capacity  of 

4.1  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  3 
WEATHERSTRIP  «.  CAULKING 

- - -  ENGINEERING  CHECKS 


Percent  '  - Cooling . . Heating  — 


System 

Number 

Main/ 

Auxiliary 

System 

Type 

Outside 

Air 

Cfm/ 

Sq  Ft 

Cfm/ 

Ton 

Sq  Ft 
/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

1 

Main 

SZ 

0.00 

0.97 

836.2 

860.6 

13.94 

0.97 

-29.82 

3,520 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  21 


System  1  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  HEATING  COIL  PEAK  rttntn 


Peaked  at  Time  : 

Ho/Hr:  9/16 

Mo/Hr: 

9/16 

* 

Mo/Hr:  13/  1 

Outside  Air  — > 

CAD8/WB/HR:  83/  64/  63.0 

i 

OAOB: 

83 

* 

t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

X 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

o.oc 

Roof  Cond 

8,241 

0 

8,241 

16.79 

* 

8,241 

16.75 

t 

-6,744 

-6,744 

6.63 

Glass  Solar 

18,374 

0 

18,374 

37.44 

18,374 

37.36 

t 

0 

0 

O.OC 

Glass  Cond 

2,704 

0 

2,704 

5.51 

* 

2,704 

5.50 

t 

-18,445 

-18,445 

18.14 

Wall  Cond 

5,255 

310 

5,565 

11.34 

t 

5,255 

10.68 

t 

-13,194 

-14,263 

14.03 

Partition 

'93 

-93 

-0.19 

t 

-93 

-0.19 

t 

-671 

-671 

0.66  ; 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00  ’ 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

-61,377 

-61,377 

60.37 

Sub  Total-o 

34,481 

310 

34,791 

70.89 

t 

34,481 

70.11 

-100,431 

-101,500 

99.84 

Internal  Loads 

% 

* 

Lights 

4,803 

0 

4,803 

9.79 

% 

4,803 

9.77 

% 

0 

0 

O.OC 

People 

2,974 

2,974 

6.06 

t 

1,454 

2.96 

t 

0 

0 

O.OC 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total:^ 

7,776 

0 

0 

7,776 

15.34 

t 

6,256 

12.72 

0 

0 

0.00 

Ceiling  Load 

1,737 

-1,737 

0 

0.00 

i 

1,933 

3.93 

t 

-1,453 

0 

O.OC 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

o.oc 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00 

t 

0 

O.OC 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

o.oc 

OV/Onk  Sizing 

6,513 

6,513 

13.27 

t 

6,513 

13.24 

* 

-164 

-164 

o.u 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00 

* 

0 

0.00 

Tercnihal  Bypass 

0 

0 

0 

0.00 

t 

Hji 

0.00 

+ 

i 

0 

o.oc 

Grand  Total-’) 

50,503 

'1,427 

•  0 

49,081 

100.00 

t 

49,184 

100.00 

t 

-102,048 

-101,664 

iOO.OC 

Tim  AT  1  nr 

t  rATTAll  _ 

..ApCflO - 

- UUULrnb  UUiL  OLLtUlIUl'l - 

HulHO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/HB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf)  (^«) 

(Tons) 

(libh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  F  Grains 

Oeg  F  Deg  F 

Grains 

Floor  3, 

520 

Main  Clg  4.1 

49.1 

47.6 

3,420  . 

75.9  62, 

,8  66.5 

61.8  58.0 

68.0 

Part 

300 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  1,840 

0  c 

Totals'  4.1 

49.1 

Wall  2,754 

512  19 

-HEATING  COIL  SELECTION 

■AIRFLOWS  (cfm) 

-ENGINEERING  C 

:hecks- 

-TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type  . 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.97 

SA08 

61.8 

95.4 

Main  Htg 

-105.0 

3,420 

67.2 

95.4 

Infil 

0 

881 

Clg  Cfm/Ton 

836.18 

Plenum 

76.9 

66.^ 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,420 

3,420 

Clg  Sqft/Ton 

360.63 

Return 

75.9 

67.; 

Preheat 

-0.0 

3,420 

67.2 

61.8 

Mincfffi 

0 

0 

Clg  Btuh/Sqft 

13.94 

Ret/OA 

75.9 

67.; 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

3,420 

3,420 

No.  People 

8 

Runarnd 

75.0 

63. ( 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrlO 

0.0 

O.C 

Opt  Vent 

0.0 

C 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.97 

Fn  BldTD 

0.0 

0.( 

Total 

-105.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-29.82 

Fn  Frict 

0.0 

O.i 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


BUILDING  U-VALUES 


Room 

Number  Description  Part. 

1  1ST  FLOOR  0.124 

2  2ND  FLOOR  0.000 

Zone  1  Total/Ave.  0.124 

System  1  Totai/Ave.  0.124 

Building  0.124 

BUILOIHG  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  S  CAULKING 


Room  U-Values 


(Btu/hr/sqft/F) 


Sudifnr 

Wintr 

Sumffir 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0,057 

0.550 

0.000 

0.000 

0.000 

0.057 

0.550 

0.000 

0.000 

0.000 

0.057 

0.550 

0.000 

0.000 

0.000 

0.057 

0.550 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

wall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.141 

0.549 

74.3 

17.05 

0.563 

0.060 

0.000 

19.1 

7.29 

0.563 

O.lOO 

0.549 

45.4 

11.95 

0.563 

0.100 

0.549 

45.4 

11.95 

0,563 

0.100 

0.549 

45.4 

11.95 

BUILDING  AREAS 


Floor 

Total 

Number  of 

Area/Dupl 

floor 

KGOiil 

Duplicate 

Room 

Area 

Number 

1 

Description  Fir  Rm 

(sqft) 

(sqft) 

1 

1ST  FLOOR  i  2 

840 

1,680 

2ND  FLOOR  1  2 

920 

1,840 

Zone 

1  Total/Ave. 

3,520 

System 

1  Total/Ave. 

'  3,520 

Building 

3,520 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


Exposed 


Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Area 

Area 

Area 

/Rf 

Area 

Area 

/HI 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

w 

300 

0 

0 

0 

0 

271 

20 

0 

0 

0 

0 

1,840 

241 

17 

300 

0 

0 

0 

1,840 

512 

19 

300 

0 

0 

0 

1,840 

512 

19 

300 

0 

0 

0 

1,840 

512 

19 

ASHRAE  90 


ANALYSIS 


Overall  Roof  U-Value  -  0.057  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.183  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  ^  0.133  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  3.49  (Btu/Hr/Sq  Ft) 
Hall  Overall  Thermal  Transfer  Value  (OTTVw)  :  18.49  (Btu/Hr/Sq  Ft) 


Net  Wall 
Area 
(sqft) 

1,091 

1,151 

2,242 

2,242 

2,242 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  —  Cooling  Load . Heating  Load . Cooling  Airflow . Heating  Airflow 


Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(?o) 

(Btuh) 

w 

(Cffii) 

(^0 

(Cfin) 

w 

0  -  5 

0.2 

0 

0 

-5,249 

3 

111 

171.0 

0 

0 

0.0 

0 

0 

5  •  10 

0.4 

0 

0 

-10,498 

3 

121 

342.0 

0 

0 

0.0 

0 

0 

iO  ’  15 

0.6 

0 

0 

-15,747 

6 

239 

513.0 

0 

0 

0.0 

0 

0 

15  -  20 

0.8 

0 

0 

-20,995 

9 

343 

684.0 

42 

2,120 

0.0 

0 

0 

20  '  25 

1.0 

0 

0 

-26,244 

44 

1,740 

855.0 

0 

.0 

0.0 

0 

0 

25  *  30 

1.2 

0 

0 

-31,493 

7 

262 

1,026.0 

0 

0 

0.0 

0 

0 

30  -  35 

1.4 

0 

0 

-36,742 

7 

274 

1,197.0 

0 

0 

0.0 

0 

0 

35  -  ,40 

1.6 

0 

0 

-41,991 

5 

207 

1,368.0 

0 

0 

0.0 

0 

0 

40  -  *45 

1.8 

0 

0 

-47,240 

3 

121 

1,539.0 

0 

0 

0.0 

0 

0 

45  -  50 

2.0 

0 

0 

-52,488 

1 

40 

1,710.0 

21 

1,060 

0.0 

0 

0 

50  -  ; 55 

2.2 

0 

0 

-57,737 

9 

366 

1,881.0 

0 

0 

0.0 

0 

0 

55  -  '60 

2.5 

0 

0 

-62,986 

0 

4 

2,052.0 

0 

0 

0.0 

0 

0 

60  -  65 

2.7 

0 

0 

-63,235 

1 

23 

2,223.0 

0 

0 

0.0 

0 

0 

65-70 

2.9 

0 

0 

-73,484 

0 

0 

2,394.0 

0 

0 

0.0 

0 

0 

70  -  75 

3.1 

0 

0 

-78,733 

1 

30 

2,565.0 

0 

0 

0.0 

.  0 

0 

75-80 

3.3 

0 

0 

-83,982 

1' 

38 

2,736.0 

0 

0 

0.0 

0 

0 

80  -  '85 

3.5 

0 

0 

-89,230 

0 

19 

2,907.0 

0 

0 

0.0 

0 

0 

85  -  90 

3.7 

0 

0 

-94,479 

0 

0 

3,078.0 

0 

0 

c.o 

0 

0 

90  -  '95 

3.9 

0 

0 

-99,728 

0 

0 

3,249.0 

0 

0 

0.0 

0 

0 

95  -  100 

4.1 

0 

0 

-104,977 

1 

59 

3,420.0 

38 

1,908 

0.0 

0 

0 

HoursOff 

1 

0.0 

0 

8,760 

•  0 

0 

4,763 

0.0 

0 

3,672 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

(F) 

Max.  Temp. 

100.9 

No. /Hr. 

8  21 

Day  Type 

1 

Above  100 

19 

95 

-  100 

1,633 

90 

-  95 

1,114 

85 

-  90 

162 

80 

-  85 

366 

75, 

-  80 

463 

70' 

-  75 

335 

65 

'  70 

4,612 

60 

-  65 

56 

55 

“  60 

0 

50 

-  55 

0 

Below  50 

0 

Min. , 

Temp. 

64.8 

No 

,./Hr. 

2  15 

Day 

Type 

2 

Zone 


Number 


IRE  PROFILES 

Number . — . . 

of  Hours  . 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  25 


•MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

- . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

2,184 

4 

342 

1 

Feb 

1,973 

4 

337 

1 

March 

2,196 

4 

221 

1 

April 

1,285 

4 

77 

0 

May 

472 

2 

0 

0 

June 

460 

2 

0 

0 

July 

460 

2 

0 

0 

Aug 

477 

2 

0 

0 

Sept 

449 

2 

.  0 

0 

Oct 

716 

4 

20 

0 

Nov  , 

1,788 

4 

139 

0 

Dec 

2,178 

4 

284 

1 

Total 

14,638 

4 

1,420 

1 

Building  Ene 

rgy  Consumption  - 

54,541 

(8tu/Sq 

Ft/Year) 

Source  Energy  Consumption  - 

85,054 

(Btu/Sq 

Ft/Year) 

Floor  Area  :  3,520  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

466 

421 

477 

449 

472 

460 

460 

477 

449 

472 

449 

460 

5,511 

PK 

i.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1 

liISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

flISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

liISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

fllSC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  . 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0  ' 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0  • 

'  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQIOOO 

PREVENTS  COOLING  ENERGY 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5001 

CHILLED  WATER  PUMP  C 

.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

.  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5010 

CONDENSER  HATER  PUMP 

C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2454 

RESIDENT  GAS 

FURNACE 

W-FAN 

GAS 

342 

337 

221 

77 

0 

0 

0 

0 

0 

20 

139 

284 

1,420 

PK 

1.3 

1.3 

0.7 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

1.0 

1.3 

1 

EQ5254 

RESIDENTIAL 

FURNACE 

FAN 

ELEC 

1718 

1552 

1718 

836 

0 

0 

0 

0 

0 

245 

1340 

1718 

9,127 

PK 

2.3 

2.3 

2.3 

2.3 

0.0 

0.0 

0.0 

0.0 

0.0 

2.3 

2.3 

2.3 

2.3 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  4.1  (kW) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE  W-FAN 


Sub  Total 
Sub  Total 
Sub  Total 


Miscellaneous 


Lights 

Base  Utilities 
Misc; Equipment 
Sub  Total 


0.0  0.00 

2.3  56.75 
2.3  56.75 
0.0  0.00 
0.0  0.00 

1.8  43.25 
0.0  0.00 
0.0  0.00 
1.8  43.25 


Grand' Total 


4.1  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

jf:  :f:  *  )f:  t  i:  *  I  *  4:  *  4:  :j:  *  )|:  4:  *  *  3f:  *  4:  *  J|:  *  #  *  t  ^  *  t:  *  *  I  *  *  :f:  *  *  :j^ 


n 

44: 

n 

TRACE 

6  0  0 

ANALYSIS 

44 

44 

n 

by 

44: 

u 

44 

4: 4: *  5f:  *  *  :f^  4: 4: 4: 1 ^  4:  *  1:  *  1:  *  :t:  4: 4:  *  4c  1c  m:  t  *  :ic  1 1  ^  4:  *  *  4c  4: 4: 4:  *  *  *  4: 4c  4c  4:  *  *  4:  *  4:  *  *  4: 4:  *  4^ 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  2C5 

Heather  File  Code: 
i  toca  1 1  on : 

Latitude: 

Longitude: 

Time  Zone: 

^  Elevation: 

Barometric  Pressure; 

Summer  Clearness  Number; 

■  Winter  Clearness  Number: 

Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb: 

*  Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

I  Winter  Ground  Relectance: 

;  Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(<ieg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20' 

0-.0742' 

(Lbct/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(Btu-iain./hr/cuft/F) 

4,790.2 

(8tu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTO/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:36:51  1/12/94 

C8205  .TIi 
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AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

3,420 

3,420 

4,219 

799 

0 

0 

Totals 

0 

3,420 

3,420 

4,219 

799 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
COMBINED  ECOS 

. . . . . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . - . Heating 


! 

Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Ions) 

(Ions) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

I  SZ 

4.3 

C.C 

0.0 

4,3 

-90,126 

0 

0 

0 

0 

0 

-90,126 

Totals 

4.3 

0.0 

0.0 

4 .  j 

'90,126 

0 

0 

0 

0 

0 

-90,126 

The  building  peaked  at  hour  16  month  9  with  a  capacity  of  4.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMBINED  ECOS 


ENGINEERING  CHECKS 


Percent  •  . .  Cooling  .  Heating  - 


System 

Number 

Main/ 

Auxiliary 

System 

Type 

Outside 

Air 

Cfm/ 

Sq  Ft 

Cfm/ 

Ton 

Sq  Ft 
/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

1 

Main 

SZ 

0.00 

0.97 

798.9 

822.3 

14.59 

0.97 

-25.60 

3,520 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  SZ  -  SINGLE  ZONE 


untunnutnnutun  COOLING  COIL  PEAK  nututnttutunuututnut  CLG  SPACE  PEAK  HEATING  COIL  PEAK 


Peaked  at  Time  - 

:> 

Mo/Hr: 

9/16 

* 

llo/Hr: 

9/16 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR: 

83/  64/  63.0 

t 

t 

0AD8: 

83 

t 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  *  Space  Peak 

Coil  Peak 

Percnt 

Sens.'i'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^.)  * 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00  ^ 

0 

0.00 

i 

0 

0 

O.OC  I 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

o.oc 

Roof  Cond 

2,117 

0 

2,117 

4.12  * 

2,117 

4.21 

t 

-3,144 

-3,144 

3.55 

Glass  Solar 

21,474 

0 

21,474 

41.80  * 

21,474 

42.74 

t 

0 

0 

o.oc 

Glass  Cond 

1,671 

0 

1,671 

3.25  * 

1,671 

3.33 

t 

-18,445 

-18,445 

20.86 

Wall  Cond 

3,921 

192 

4,113 

8.01  * 

3,921 

7.80 

t 

-7,950 

-8,385 

9.46 

Partition 

-93 

-93 

-0.18  ^ 

-93 

-0.19 

t 

-671 

-671 

0.76 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

-55,623 

-55,623 

62.90 

Sub  Total-:) 

29,090 

192 

29,282 

57.00  * 

29,090 

57.90 

% 

-35,832 

-86,268 

97.55 

Internal  Loads 

t 

Lights 

4,803 

0 

4,803 

9.35  » 

4,803 

9.56 

t 

0 

0 

O.OC 

Peo'ple 

2,974 

2,974 

5.79  * 

1,454 

2.89 

t 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00  ^ 

0 

0.00 

% 

0 

0 

o.oc 

Sub  Total::) 

7,776 

0 

0 

7,776 

15.14 

6,256 

12.45 

t 

0 

0 

0.00 

Ceiling  Load 

451 

-451 

0 

0.00  * 

583 

1.16 

t 

-706 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  ^ 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

t 

0 

o.oc 

Ret.  fan  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0,00  * 

0.00 

t 

0 

0.00 

OV/UNbR  Sizing 

14,312 

14,312 

27.86  ^ 

14,312 

28.49 

-2,164 

-2,164 

2.45 

Exhaust  Heat 

0 

0 

0 

0.00  ^ 

0.00 

t 

0 

O.OC 

Tennihal  Bypass 

0 

0 

0 

0.00  ^ 
t 

0.00 

t 

t 

0 

o.oc 

Grand  Total::) 

! 

51,629 

-259 

■  0  ■ 

51,370 

100.00  * 

50,241 

100.00 

% 

-88,702 

-88,432 

100.00 

vUULlnb  OUIL  OuLLvIlUfi 

hKLhj"  — 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf) 

(i) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Oeg  F  Deg  F 

Grains 

Floor 

3,520 

(lain  Clg  4.3 

51.4 

49.9 

3,420  . 

75.2  62, 

.5  66.5 

61.5  57.6 

66.4 

Part 

300 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

Roof 

1,840 

0  0 

Totals'  4.3 

51.4 

Wall 

2,lSi 

1  512  19 

—HEATING 

COIL  SELECTION 

Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Oeg  F 

Main  Htg 

-90.1 

3,420 

67.6 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

3,420 

67.6 

Reheat 

0.0 

0 

0.0 

Humidif 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

Total 

-90.1 

Lvg 

Type  . 

-AIRFLOWS  (cfm) 
Cooling 

Heating 

-Ei 

Clg 

Oeg  F 

Vent 

0 

0 

Clg 

91.8 

Infil 

0 

799 

Clg 

0.0 

Supply 

3,420 

3,420 

Clg 

61.5 

Mincfm 

0 

0 

Clg 

0.0 

Return 

3,420 

3,420 

No. 

0.0 

Exhaust 

0 

0 

Htg 

0.0 

Rm  Exh 

0 

0 

Htg 

Auxil 

0 

0 

Htg 

IGINEERING 

CHECKS- 

"TEHPERATORES  (F)  — 

OA 

0.0 

Type 

Clg 

Htg 

Cfm/Sqft 

0.97 

SA08 

61.5 

91. E 

Cfm/Ton 

798.90 

Plenum 

75.5 

67.2 

Sgft/Ton 

822.26 

Return 

75.2 

67.6 

Btuh/Sqft 

14.59 

Ret/OA 

75.2 

67.6 

People 

8 

Runarnd 

75.0 

68.0 

%  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Cfffl/SqFt 

0.97 

Fn  81dT0 

0.0 

0.0 

Btuh/SqFt 

-25.60 

fn  Frict 

0.0 

0.1 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  U-VALUES 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number 

Description 

Part. 

ExFlr 

SufDffir 

Skylt 

Wintr 

Skylt 

Roof 

Summr 

Windo 

1 

1ST  FLOOR 

0,124 

0,000 

0,000 

0.000 

0.000 

0.550 

2 

2N0  FLOOR 

0.000 

0.000 

0.000 

0.000 

0.027 

0.550 

Zone 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

0.027 

0.550 

System 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

0.027 

0.550 

Building 

0.124 

0.000 

0.000 

0.000 

0.027 

0.550 

BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 

- - - - - - -  BUILDING 


MUl'itbcP  cf 

Floor 

Area/Dupl 

Total 

Floor 

Partition 

Rooii)  Ouplicate 

Room 

Area 

Area 

Number  Descriptijn  Fir  M 

(sqft) 

(sqft) 

(sqft) 

1  1ST  FLGGR  I  2 

840 

1,680 

300 

i  2ND  FLOOR  I  2 

920 

1,840 

0 

Zone  1  Total/Ave. 

3,520 

300 

Systefn  1  Total/Ave. 

'  3,520 

300 

Building 

3,520 

300 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
COMBINED  ECOS 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  ^  0.027  (Btu/Hr/Sq  ft/f) 

Overall  Wall  U-Value  =  0.150  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  -  0.101  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  ^  1.33  (Btj/il./Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  17.21  (ELu/Nr/S.g  Ft) 


Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.057 

0,549 

75.1 

17.20 

0.563 

0.060 

0.000 

20.1 

7.49 

0.563 

0.058 

0.549 

46.3 

12.13 

0.563 

0.058 

0.549 

46.3 

12.13 

0.563 

0.058 

0.549 

46.3 

12.13 

AREAS 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(^; 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

0 

0 

271 

20 

1,091 

0 

0 

0 

1,840 

241 

17 

1,151 

0 

0 

0 

1,840 

512 

19 

2,2 12 

0 

0 

0 

1,840 

j  i  2 

19 

2,242 

0 

0 

0 

:,BiO 

512 

1  0 

i  -• 

2,242 

Trane  Air  Conditioning  Economics  V  6C0 

By:  Trane  Customer  Dirrst  Corvica  Metuork  PAGE 

SYSTEM  TOTALS  LOAD  ^EEFILE  -  ALTEPYATIVE  4 
COMBINED  ECG3 


S  Y 


E  M 


0  A  D 


PROFILE 


"'crcsnt 

-  _ .  .  r-  -  ^  1  .* 

j  U  j.  * 

,.u  Lj... 

)  . . . 

J 

-  li-satin 

g  Load 

— 

Sssign 

Load 

r'  •<  - 

,  V 

■v  ‘ ‘  ■  y 

ilC  U  !  J 

Capacity 

frr...u\ 

ui  -  J 1  i  ; 

Hours 

V^J 

flours 

0  -  5 

A  0 

W'  .  L. 

n 

V 

v 

'4,5C6 

3 

100 

5  “  10 

0.4 

A. 

y 

-9,013 

5 

181 

10  *  15 

0.6 

A 

y 

A 

-13,519 

5 

178 

‘  C  _ 

i  J  V 

A  A 

'L 

A 

y 

-18,025 

8 

304 

20  -  2: 

1.1 

0 

0 

-22,532 

46 

1,733 

25  •'  30 

1.3 

0 

0 

-27,038 

8 

291 

30  -  35 

1.5 

A 

y 

0 

-31,544 

5 

195 

35  -  ,40 

1.7 

0 

3 

-36,051 

4 

149 

40  -  *45 

1.9 

0 

0 

-40,557 

2 

84 

45  “  50 

2.1 

0 

0 

-45,063 

2 

75 

50-  55 

2.4 

0 

0 

-49,569 

9 

335 

55-^60 

2.6 

0 

0 

-54,076 

1 

34 

60  -  65 

2.8 

0 

0 

-58,582 

0 

0 

65-  70 

3.0 

0 

0 

-63,083 

1 

48 

70  -  75 

3.2 

0 

0 

-67,595 

1 

19 

75-  80 

3.4 

0 

0 

-72,101 

o' 

9 

80  -  85 

3.6 

0 

0 

-76,607 

0 

0 

85  -  90 

3.9 

0 

0 

-81,114 

0 

0 

90  -  '95 

4.1 

0 

G 

-35,620 

0 

10 

95  -  100 

4.3 

0 

0 

-90,126 

1 

49 

HoursiOff 

0.0 

0 

3,760 

■  0 

0 

4,961 

—  Coding  Airflow . Heating  Airflow 


Cap. 

(Cfm) 

Hours 

U) 

Hours 

Cap. 

(Cfm) 

Hours 

W 

Hours 

171.0 

0 

0 

0.0 

0 

0 

342.0 

0 

0 

0,0 

0 

0 

513.0 

0 

0 

0.0 

0 

0 

684.0 

42 

2,120 

0.0 

0 

0 

855.0 

0 

0 

0.0 

0 

0 

1,026.0 

0 

0 

0.0 

0 

0 

1,197.0 

0 

0 

0.0 

0 

0 

1,368.0 

0 

0 

0.0 

0 

0 

1,539.0 

0 

0 

0.0 

0 

0 

1,710.0 

21 

1,060 

0.0 

0 

0 

1,881.0 

0 

0 

0.0 

0 

0 

2,052.0 

0 

0 

0,0 

0 

0 

2,223.0 

0 

0 

0.0 

0 

0 

2,394.0 

0 

0 

0.0 

0 

0 

2,565.0 

0 

0 

0.0 

.  0 

0 

2,736.0 

0 

0 

0.0 

0 

0 

2,907.0 

0 

0 

0.0 

0 

0 

3,078.0 

0 

0 

0.0 

0 

0 

3,249.0 

0 

0 

0.0 

0 

0 

3,420.0 

38 

1,908 

0.0 

0 

0 

0.0 

0 

3,672 

0.0 

0 

8,760 

Jc 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

(F) 

Max.  Temp. 

102.6 

Mo. /Hr. 

8  21 

Day  Type 

1 

Above  100 

566 

95 

-  100 

1,583 

90 

'  95 

707 

85 

-  90 

92 

80 

-  85 

291 

75, 

-  80 

845 

70’ 

-  75 

107 

65 

-  70 

4,569 

60 

-  65 

0 

55' 

“  60 

0 

5o; 

-  55 

0 

Below  50 

0 

Min.  1 

Temp. 

65.4 

Mo 

./Hr. 

2  15 

Day 

Type 

2 

Zone 


Number 


IRE  PROFILES 

Number  - . 

of  Hours  . 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

. . . MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I 


Month 

ELEC 
Off  Peak 
(kNh) 

DEMAND 

On  Peak 
(k«) 

GAS 
On  Peak 
(Thera) 

GAS  DMND 
On  Peak 
(Thrm/hr) 

Jan 

1,941 

4 

278 

1 

Feb 

1,753 

4 

278 

1 

March 

1,952 

4 

178 

1 

April 

1,115 

4 

57 

0 

May 

472 

2 

0 

0 

June 

460 

2 

0 

0 

July 

460 

2 

0 

0 

Aug 

477 

2 

0 

0 

Sept 

449 

2 

0 

0 

Oct 

581 

4 

7 

0 

Nov  1 

1,389 

4 

99 

0 

Dec  ' 

1,935 

4 

227 

1 

Total 

12,984 

4 

1,124 

1 

T 


Building  Energy  Consumption  :  44,517  (8tu/Sq  Ft/Year)  Floor  Area  ^ 

Sourcf  Energy  Consumption  ^  71,380  (Btu/Sq  Ft/Year) 


I 


0  N 


3,520  (Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

I 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

Hum 

Code 

Jan 

0 

LIGHTS 

ELEC 

466 

PX 

1.8 

1 

MISC  LD 

ELEC 

0 

PK 

0.0 

2 

MISC  LD 

GAS 

0 

r 

0.0 

3 

MISC  LD 

6il 

0 

^X 

1 

0.0 

4 

I^ISC  LD 

P  STEAM 

0 

fx 

0.0 

5 

i 

MISC  LD 

P  H0TH20 

0 

PX 

0.0 

6 

llISC  LD 

>  CHILL 

0 

r 

0.0 

1 

EQIOOO 

ELEC 

0 

(X 

0.0 

1 

1 

EQ5001 

aEC 

0 

PX 

0.0 

1 

EQ5010 

kEC 

0 

PX 

t 

0.0 

1 

EQ2454 

GAS 

278 

PX 

1.1 

1 

EQ5254 

ELEC 

1475 

PX 

2.0 

'  Monthly  Consumption 
Hay  June  July 


Feb 


421 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


Mar 


477 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


Apr 


449 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


472 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


460 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


460 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0  ■  0  0 

0.0  0.0  0.0 

PREVENTS  COOLING  ENERGY 
0  0  0  0 

0.0  0.0  0.0  0.0, 

CHILLED  WATER  PUMP  C.V. 

0  0  0  0 

0.0  0.0  0.0  0.0 

CONDENSER  WATER  PUMP  C.V. 

0  0  0  0 

0.0  0.0  0.0  0.0 

RESIDENT  GAS  FURNACE  W-FAN 
278  178  57  0 

1.1  0.6  0.3  0.0 

RESIDENTIAL  FURNACE  FAN 
1332  1475  666  0 

2.0  2.0  2.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


Aug 

477 

1.8 

0 

0.0 

0 


0.0 


0 


0.0 


0 

0.0 


0 

0.0 


0 


0.0 


0 


0.0 


0 

0.0 


0 

0.0 


0 

0.0 


Sep 

Oct 

Nov 

Dec 

449 

472 

449 

460 

1.8 

1.8 

1.8 

1.8 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0,0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

7 

99 

227 

0.0 

0.2 

0.4 

0.7 

0 

109 

940 

1475 

0.0 

2.0 

2.0 

2.0 
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Total 


5,511 

1.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


1,124 

1.1 


7,473 

2.0 


0 

0.0 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
COMBINED  ECOS 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  3.7  (kW) 

Yearly  Time  of  Peak  6  (hr)  1  (mo) 

Hour  6  Month  i 


Sub  Total 
Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE 

Sub  Total 

Sub  Total 

! 

Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


0.0  0.00 

W'FAN  2.0  52.98 

2.0  52.98 
0.0  0.00 
0.0  0.00 

1.8  47.02 
0.0  0.00 
0.0  0.00 
1.8  47.02 


V  600 
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Grand  Total 


3.7  100.00 


CONTENTS  OF  :  E:\CB253.TM 
LINE  # - 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

A  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  253 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///ZONE 

11  LOAD  -  1 

12  19/1/BASE  BUILDING 

13  20/1/1/BASEMENT/3927/1//0//1O 
lA  20/2/1/RECEIVING/951/1//2//14 

15  20/3/1/STORE/2067/1//2.75//14 

16  20/4/1/LOBBY/768/1//2.75//14 

17  20/5/2/BATH  ROOMS /169 /I / /5 . 7 5 / /I 4 

18  20/6/3/MED.  WAREHOUSE / 4 828 /I / 4 /0 / /I 7 . 3 

19  21/M////CBADCTX///CBADHTX 

20  22/2/1/YES////11 

21  22/3/1/YES////11 

22  22/4/1/YES////11 

23  22/5/1/YES////11 

24  22/6/1/YES////146 

25  24/1/1/310/1//139/135 

26  24/1/2/107/1//139/225 

27  24/1/3/407/1//139/45 

28  24/2/1/660/1//140/135 

29  24/2/2/275/1//140/225 

30  24/2/3/275/1//140/45 

31  24/3/1/275/1//140/45 

32  24/4/1/660/1//141/315 

33  24/4/2/220/1//14O/45 

34  24/5/1/371/1//140/45 

35  24/6/1/1207/1//142/135 

36  24/6/2/1156/1//142/225 

37  24/6/3/1207/1//142/315 

38  25/2/1/5. 25/3/5/1. 04/, 95 

39  25/2/2/5. 25/3/2/1. 04/. 95 

40  25/4/1/5. 5/5/10/1. 04/. 95 

41  25/5/1/3/1. 5/4/1. 04/. 95 

42  26/M/CBADP&L/CBADP&L/CBADPSL //OFF/CBADCLG/CBADHTG/OFF/CBADP&L/OFF 

43  26/6 /CBADPfiL/C8ADPfiL/CBADPSL//0FF/0FF/C8ADHTG/0FF/CBADPSL/0FF 

44  27/1/6/PE0PLE/255/255/1 .14/WATT-SF/ASHRAE2 

45  27/2/2/PEOPLE/255/255/1.09/WATT-SF/ASHRAE2 

46  27/3 /5/PE0PLE/255/255/2.24/WATT-SF/ASHRAE2 

47  27/4/4/PE0PLE/255/255/.84/WATT-SF/ASHRAE2 

48  27/6/3/PEOPLE/345/435/.80/WATT-SF/ASHRAE2 

49  29/1/15/PCT-MCL6/0//612/CFM/612/CFM 

50  29/2/15/PCT-MCLG/0//1193/CFM/1193/CFM 

51  29/3/15/PCT-MCLQ/0//85/CFM/85/CFM 

52  29/4/15/PCT-MCLG/0//469/CFM/469/CFM 

53  29/5/15/PCT-MCLG/0//170/CFM/17O/CFM 

54  29/6/0/PCT-MCL6/0//850/CFM/850/CFM 

55  30 /1/4315/C FM/0/CFM ///1500/C FM /635/C FM 

56  30/2/ 1 200/C FM/0/CFM///3300/CFM/20O/CFM 

57  30/3/r850/CFM/0/CFM///24OO/CFM/20O/CFM 

58  30/4 /1800/C FM/0/CFM///4400/CFM/200/CFM 


LINE 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  E:\CB253.TM 


30 /5/150/C FM /0/C FM ///0/C FM /0/C FM 
30/6/0/CFM/2525/CFM///0/CFM/23520/CFM 
31/1/1/1853/1//147/SINE-FIT/80/50 
SYSTEM  -  1 

39/1/8ASE  BUILDING  . 

40/1/SZ 

41/1/1/2 

42/1/1. 5/0/1///. 2 
44/1/0RY-BULB/65/15 

45/1/CBADCLG/0FF/0FF/0FF/0FF/CBADHT6 /OFF/OFF/OFF/OFF 

40/2/UH 

41/2/1/1/3/3 

42/2//. 25////. 25 

45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

40/3/RAD 

41/3/2/2 

45/3/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/DFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 
60/1/1/BLKPLANT/l/l 
62/1/EQ1160S/1/25/TONS/87 . 9/KW 
65/1/1//2/3 

67/1/EQ2006/1/.33/HP/141.7/MBH/41.5/KW 

69/1/EQ4003/EQ4003 

69/2//EQ4003 

LOAD  -  2 

19/2/WALL  &  ROOF  INSULATION 

20/1/1/BASEMENT/3927/1//0//10 

20/2/1/RECEIVING/951/1//2//14 

20/3/1/STORE/2067/1//2. 75//14 

20/4/1/LOBBY/768/1//2 . 75//14 

20/ 5/2 /BATH  ROOMS/169/1 //5.75//14 

20/6/3 /MED.  WAREHOUSE /4828 /I /4/0// 17 . 3 

21/M////CBADCTX///CBADHTX 

22/2/1/YES////180 

22/3/1/YES////180 

22/4/1/YES////186 

22/5/1/YES////180 

22/6/1/YES////146 

24/1/1/310/1//139/135 

24/1/2 /1 07 /I //1 39/ 225 

24/1/3/407/1//139/45 

24/2/1/660 /I //181/135 

24/2/2/275/1//181/225 

24/2/3/275/1//181/45 

24/3/1/275/1//181/45 

24/4/1/660/1//181/315 

24/4/2/220/1//181/45 

24/5/1/371/1//181/45 

24/6/1/1207/1//142/135 

24/6/2/1156/1//142/225 

24/6/3/1207 /I //14 2/315 

25/2/1/5. 25/ 3/5 /I. 04/. 9 5 

25/2/2/5. 25/3/2 /I. 04/. 9 5 

25/4/1/5. 5/5/10/1. 04/. 95 

25/5/1/3 /I. 5/4/1. 04/. 95 

26/M /CBADPSL/CBADPSL/CBADP&L//0FF/CBADCL6/CBADHTG/0FF/CBADPSL /OFF 
26/6 /CBADPfiL/CBA0PfiL/CBA0P6L//0FF/0FF/CBADHTG/0FF/CBA0P&L /OFF 


CONTENTS  OF  :  E:\CB253.TM 
LINE  # - 

117  27/1/6/PE0PLE/255/255/1 . 14/WATT-SF/ASHRAE2 

118  27/2/2/PEOPLE/255/255/1.09/UATT-SF/ASHRAE2 

119  27/3/5/PE0PLE/255/255/2 . 24/WATT-SF/ASHRAE2 

120  27/4/4/PE0PLE/255/255/.84/WATT-SF/ASHRAE2 

121  27/6/3/PE0PLE/345/435/ .80/WATT-SF/ASHRAE2 

122  29/1/15/PCT-MCLG/0//612/CFM/612/CFM 

123  29/2/15/PCT-MCLG/0//907/CFM/907/CFM 

124  29/3/15/PCT-MCLG/0//67/CFM/67/CFM 

125  29/4/15/PCT-MCLG/0//358/CFM/358/CFM 

126  29/5/15/PCT-MCLG/0//128/CFM/128/CFM 

127  29/6/0/PCT-MCLG/0//850/CFM/850/CFM 

128  30/1 /4315/C FM /0/C FM///1500/CFM /635/C FM 

129  30/2/1200/C FM/0/CFM// /3300/C FM /200/C FM 

130  30/3 /2850/C FM /0/C FM ///2400/C FM /200/C FM 

131  30/4/1800/C FM /0/C FM ///4400/C FM /200/C FM 

132  30/5/150/C FM /0/C FM ///0/C FM /0/C FM 

133  30/6/0/CFM/2525/CFM///0/CFM/23520/CFM 

134  31/1/1/1853/1//147/SINE-FIT/8O/50 

135  SYSTEM  -  2 

136  39/2/WALL  fi  ROOF  INSULATION 

137  40/1/SZ 

138  41/1/1/2 

139  42/1/1. 5/0/1///. 2 

140  44/1/DRY-BUL8/65/15 

141  45 /I /CBADCLG/OFF/OFF/OFF/OFF/CBAOHTG /OFF/OFF/OFF/OFF 

142  40/2/UH 

143  41/2/1/1/3/3 

144  42/2//. 25////. 25 

145  45/2/0FF/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 

146  40/3/RAD 

147  41/3/2/2 

148  45/3 /0FF/0FF/0FF/0FF/0FF/CBADHT6 /OFF/OFF/OFF/OFF 

149  EQUIPMENT  -  2 

150  59/2/CARLISLE///WALL  S  ROOF  INSULATION 

151  60/1/1/BLKPLANT/l/l 

152  62/1/EQ1160S/1/25/TONS/87.9/KW 

153  65/1/1//2/3 

154  67/1/EQ2006/1/.33/HP/141.7/MBH/41.5/KW 

155  69/1/EQ4003/EQ4003 

156  69/2//EQ4003 

157  LOAD  -  3 

158  19/3/REPLACE  FLUORESCENT  LAMPS 

159  20/1/1/8ASEMENT/3927/1//0//10 

160  20/2/1/RECEIVING/951/1//2//14 

161  20/3/1/STORE/2067/1//2 . 75//14 

162  20/4/1/LOBBY/768/1//2.75//14 

163  20/5/2/BATH  ROOMS / 169 / 1 / /5 . 7 5 / /I 4 

164  20/6/3/MED.  WAR E HOUSE / 4 828 /I / 4 /0 / /1 7 . 3 

165  21/M////CBA0CTX///CBADHTX 

166  22/2/1/YES////11 

167  22/3/1/YES////11 

168  22/4/1/YES////11 

169  22/5/1/YES////11 

170  22/6/1/YES////146 

171  24/1/1/310/1//139/135 

172  24/1/2/107/1//139/225 

173  24/1/3/407/1//139/45 

174  24/2/1/660/1//140/135 


CONTENTS  OF  :  E:\CB253.TM 
LINE  # - 

175  24/2/2/275/1//140/225 

176  24/2/3/275/1//140/45 

177  24/3/1/275/1//140/45 

178  24/4/1/660/1//141/315 

179  24/4/2/220/1//140/45 

180  24/5/1/371/1//140/45 

181  24/6/1/1207/1//142/135 

182  24/6/2/1156/1//142/225 

183  24/6/3/1207/1//142/315 

184  25/2/1/5. 25/3/5/1. 04/. 95 

185  25/2/2/5. 25/3/2/1. 04/. 95 

186  25/4/1/5. 5/5/10/1. 04/. 95 

187  25/5/1/3/1. 5/4/1. 04/. 95 

188  26/M/CBADPSL/CBADP&L/CBADP&L//0FF/CBADCL6/CBADHTG/0FF/CBADP&L /OFF 

189  26/6/CBA0PfiL/CBADPfiL/CBADP&L//0FF/0FF/CBADHTG/0FF/CBADP&L/0FF 

190  27/1/6/PE0PLE/255/255/.97/WATT-SF/ASHRAE2 

191  27/2/2/PE0PLE/255/255/.91/WATT-SF/ASHRAE2 

192  27/3/5/PE0PLE/255/255/1.9/WATT-SF/ASHRAE2 

193  27/4/4/PE0PLE/255/255/.64/WATT-SF/ASHRAE2 

194  27/6/3/PE0PLE/345/435/.69/WATT-SF/ASHRAE2 

195  29/1/15/PCT-MCLG/0//612/CFM/612/CFM 

196  29/2/15/PCT-MCL6/0//1193/CFM/1193/CFM 

197  29/3/15/PCT-MCLG/0//85/CFM/85/CFM 

198  29/4/15/PCT-MCL6/0//469/CFM/469/CFM 

199  29/5/15/PCT-MCLG/0//170/CFM/170/CFM 

200  29/6/0/PCT-MCLG/0//850/CFM/850/CFM 

201  30/1/4315/CFM/0/CFM///150O/CFM/635/CFM 

202  30/2/1200/CFM/0/CFM///33O0/CFM/200/CFM 

203  30/3/2850/C FM /0/C FM ///2400/C FM /200/C FM 

204  30/4/1800/C  FM/0/CFM///4400/CFM/200/CFr'i 

205  30/5/150 /CFM /0/C FM ///0/C FM/O/CFM 

206  30/6/0/CFM/2525/CFM///0/CFM/23520/CFM 

207  31/1/1/1853/1//147/SINE-FIT/8O/50 

208  SYSTEM  -  3 

209  39/3/REPLACE  FLUORESCENT  LAMPS 

210  40/1/SZ 

211  41/1/1/2 

212  42/1/1. 5/0/1///. 2 

213  44/1/DRY-BULB/65/15 

214  45/1/CBADCLG/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 

215  4072/UH 

216  41/2/1/1/3/3 

217  42/2//. 25////. 25 

218  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

219  40/3/RAD 

220  41/3/2/2 

221  45 /3/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF /OFF/OFF /OFF 

222  EQUIPMENT  -  3 

223  59/3/CARLISLE///REPLACE  FLUORESCENT  LAMPS 

224  60/1/1/BLKPLANT/l/l 

225  62/1/EQ1160S/1/25/TONS/87 .9/KW 

226  65/1/1//2/3 

227  67/1/EQ2006/1/.33/HP/141 . 7/MBH/41 .5/KW 

228  69/1/EQ4O03/EQ4003 

229  69/2//EO40O3 

230  LOAD  -  4 

231  19/4/REPLACE  FLUORESCENT  BALLASTS 

232  20/1/1/BASEMENT/3927/1//0//10 


CONTENTS  OF  :  E:\CB253.TM 
LINE  # - 

233  20 /2 /I /RECEIVING /951 /I //2/ /1 4 

234  20/3/1/STORE/2067/1//2 . 75//14 

235  20/4/1/LOB8Y/768/1//2 . 75//14 

236  20/5/2/BATH  ROOMS / 169 /I / /5 . 7 5 / / 1 4 

237  20/6/3/MED.  WARE  HO  USE / 4 82 8 /I /4 / 0 / /1 7 . 3 

238  21/M////CBA0CTX///C8ADHTX 

239  22/2/1/YES////11 

240  22/3/1/YES////11 

241  22/4/1/YES////11 

242  22/5/1/YES////11 

243  22/6/1/YES////146 

244  24/1/1/310/1//139/135 

245  24/1/2/107/1//139/225 

246  24/1/3/407/1//139/45 

247  24/2/1/660/1//140/135 

248  24/2/2/275/1//140/225 

249  24/2/3/275/1//140/45 

250  24/3/1/275/1//140/45 

251  24/4/1/660/1//141/315 

252  24/4/2/220/1//140/45 

253  24/5/1/371/1//140/45 

254  24/6/1/1207/1//142/135 

255  24/6/2/1156/1//142/225 

256  24/6/3/1207/1//142/315 

257  25/2/1/5. 25/3/5/1. 04/. 95 

258  25/2/2/5. 25/3/2/1. 04/. 95 

259  25/4/1/5. 5/5/10/1. 04/. 95 

260  25/5/1/3/1. 5/4/1. 04/. 95 

261  26/M/CBAOPSL/CBADPSL/CBADP&L//OFF/CBADCLG/CBADHTG/OFF/CBADP&L/OFF 

262  26/6/CBADP&L/CBA0PGL/CBADP6L//0FF/0FF/CBA0HTG/0FF/CBADP6L/0FF 

263  27/1/6/PE0PLE/255/255/ .84/WATT-SF/ASHRAE2 

264  27/2/2/PE0PLE/255/255/ . 73/WATT~SF/ASHRAE2 

265  27/3/5/PE0PLE/255/255/1 . 7/WATT-SF/ASHRAE2 

266  27/4/4/PE0PLE/255/255/ .55/UATT-SF/ASHRAE2 

267  27/6/3/PE0PLE/345/435/. 60/WATT-SF/ASHRAE2 

268  29/1/15/PCT-MCLG/0//612/CFM/612/CFM 

269  29/2/15/PCT-MCL6/0//1193/CFM/1193/CFM 

270  29/3/15/PCT-MCLG/0//85/CFM/85/CFM 

271  29/4/15/PCT-MCLG/0//469/CFM/469/CFM 

272  29/5/15/PCT-MCLG/O//170/CFM/170/CFM 

273  29/6/0/PCT-MCLG/0//850/CFM/850/CFM 

274  30/1/4315/C FM /0/C FM ///1500/C FM /635/C FM 

275  30/2/1200 /CFM/0/CFM///3300/CFM /200/C FM 

276  30/3/2850/CFM/0/CFM///2400/CFM/200/CFM 

277  30/4/1800/C FM/0/CFM ///4400/C FM/200/CFM 

278  30/5/150/C FM /0/C FM ///0/C FM/0/CFM 

279  30 /6 /0 /C FM / 2525 /CFM///0/CFM/ 23520 /CFM 

280  31 /I /I /1853 /I //147 /SINE-FIT/80 /50 

281  SYSTEM  -  4 

282  39/4/REPLACE  FLUORESCENT  BALLASTS 

283  40/1/SZ 

284  41/1/1/2 

285  42/1/1 .5/0/1///. 2 

286  44/1/DRY-BULB/65/15 

287  45 /I /CBADCLG/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

288  40/2/UH 

289  41/2/1/1/3/3 

290  42/2//. 25////. 25 


CONTENTS  OF  :  E:\CB253.TM 
LINE  # - 

291  45 /2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF /OFF/OFF 

292  40/3/RAD 

293  41/3/2/2 

294  45/3/0FF/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 

295  EQUIPMENT  -  4 

296  59/4/CARLISLE///REPLACE  FLUORESCENT  BALLASTS 

297  60/1/1/BLKPLANT/l/l 

298  62/1/EQ1160S/1/25/TONS/87.9/KW 

299  65/1/1//2/3 

30  0  67/1/EQ20O6/1/.33/HP/141.7/MBH/41.5/KUJ 

301  69/1/EQ4003/EO4003 

302  69/2//EQ4003 


CONTENTS  OF  :  E:\CB253B.TM 
LINE  # - 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  253 

7  08/CARLISLE 

8  .  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///ZONE 

11  LOAD  -  1 

12  19/1/REPLACE  FLUORESCENT  FIXTURES 

13  20/1/1/BASEMENT/3927/1//0//10 

14  20/2/1/RECEIVING/951/1//2//14 

15  20/3/1/STORE/2067/1//2 . 75//14 

16  20/4/1/LOBBY/768/1//2.75//14 

17  20/5/2/BATH  ROOMS /169 / 1 / /5 . 75 / /1 4 

18  20/6/3/MED.  WAR E HOUSE / 4 828 / 1 /4 /0 / /I  7 . 3 

19  21/M////CBA0CTX///C8ADHTX 

20  22/2/1/YES////11 

21  22/3/1/YES////11 

22  22/4/1/YES////11 

23  22/5/1/YES////11 

24  22/6/1/YES////146 

25  24/1/1/310/1//139/135 

26  24/1/2/107/1//139/225 

27  24/1/3/407/1//139/45 

28  24/2/1/66O/1//140/135 

29  24/2/2/275/1//140/225 

30  24/2/3/275/1 //140/45 

31  24/3/1/275/1 //140/ 4 5 

32  24/4/1/660/1//141/315 

33  24/4/2/22O/1//140/45 

34  24/5/1/371/1//140/45 

35  24/6/1/1207/1//142/135 

36  24/6/2/1156/1//142/225 

37  24/6/3/1207/1//142/315 

38  25/2/1/5. 25/3/5/1. 04/. 95 

39  25/2/2/5.25/3/2/1.04/. 95 

40  25/4/1/5. 5/5/10/1. 04/. 95 

41  25/5/1/3/1. 5/4/1. 04/. 95 

42  26/M/CBADPSL/CBADP&L/CBADPfiL//0FF/CBADCLG/CBADHTG/0FF/CBADP&L/0FF 

43  26/6/CBA0PfiL/CBADPSL/C8A0PfiL//0FF/0FF/CBADHTG/0FF/CBA0P&L/0FF 

44  27/1/6/PE0PLE/255/255/ . 70/WATT-SF/ASHRAE2 

45  27/2/2/PE0PLE/255/255/.65/WATT-SF/ASHRAE2 

46  27/3/5/PE0PLE/255/255/1.4/gATT-SF/ASHRAE2 

47  27/4/4/PE0PLE/255/255/.46/WATT-SF/ASHRAE2 

48  27/6/3/PE0PLE/345/435/.50/WATT-SF/ASHRAE2 

49  29/1/15/PCT-MCLG/0//612/CFM/612/CFM 

50  29/2/15/PCT-MCLG/0//1193/CFM /1193/C FM 

51  29/3/15/PCT-MCLG/0//85/CFM/85/CFM 

52  29/4/15/PCT-MCLG/0//469/CFM/469/CFM 

53  29/5/15/PCT-MCLG/0//17O/CFM/170/CFM 

54  29/6/0/PCT-MCLG/0//850/CFM/850/CFM 

55  30/1/4315/CFM/0/CFM///15O0/CFM/635/CFM 

56  30 /2/1200/C FM/0/CFM///3300/CFM/200/CFM 

57  30/3/285O/CFM/0/CFM///240O/CFM/2O0/CFM 

58  30/4 /1800/C FM /0/C FM///4400/CFM/200/CFM 


CONTENTS  OF  :  E:\CB253B.TM 
LINE  #  - - 

59  30/5/150/CFM/0/CFM///0/CFM/0/CFM 

60  30/6 /0/CFM /2525/C FM///0/CFM /23520/C FM 

•61  31/1/1/1853/1//147/SINE-FIT/80/50 

62  SYSTEM  -  1 

63  39/1/REPLACE  FLUORESCENT  FIXTURES 
64  40/1/S2 

65  41/1/1/2 

66  42/1/1. 5/0/1///. 2 

67  44/1/DRY-BULB/65/15 

68  45/1/CBADCL6/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 
69  40/2/UH 

70  41/2/1/1/3/3 

71  42/2//. 25////. 25 

72  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF /OFF 

73  40/3/RAO 

74  41/3/2/2 

75  45/3/0FF/0FF/0FF/0FF/0FF/CBADHT6/0FF/0FF/0FF/0FF 
76  EQUIPMENT  -  1 

77  59/1/CARLISLE///REPLACE  FLUORESCENT  FIXTURES 
78  60/1/1/BLKPLANT/l/l 
79  62/1/EO1160S/1/25/TONS/87 . 9/KW 

80  65/1/1//2/3 

81  67/1/EO2006/1 / . 33/HP/141 . 7/MBH/41 . 5/KW 

82  69/1/EO4003/EO4003 

83  69/2//EQ4003 

84  LOAD  -  2 


85 


89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 

•  112 
113 
114 
115 
116 


19/2/INFRARED  HEATERS 

20/1/1/BASEMENT/3927/1//0//10 

20/2/1/RECEIVING/951/1//2//14 

20/3/1/STORE/2O67/1//2.75//14 

20/4/1/LOBBY/768/1//2.75//14 

20/5/2 /BATH  R00MS/169/1//5.75//14 

20/6/3 /MED.  WA REHOUSE /4828/1/4/0//17. 3 

21/M////CBA0CTX///C8ADHTX 

21/6///////IR55 

22/2/1/YES////11 

22/3/1/YES////11 

22/4/1/YES////11 

22/5/1/YES////11 

22/6/1/YES////146 

24/1/1/310/1//139/135 

24/1/2/107/1//139/225 

24/1/3/407/1//139/45 

24/2/1/660/1//14O/135 

24/2/2/275/1//140/225 

24/2/3/275/1//140/45 

24/3/1/275/1//140/45 

24/4/1/660/1//141/315 

24/4/2/220/1//140/45 

24/5/1/371/1//140/45 

24/6/1/1 207/1//142/1 35 

24/6/2/1156/1//142/225 

24/6/3 /I 207/1//142/315 

25/2/1/5 .25/3/5/1 . 04/ .95 

25/2/2/5. 25/3/2 /I. 04/. 95 

25/4/1/5. 5/5/10/1. 04/. 95 

25/5/1/3/1.5/4/1 .04/. 95 

26/M/CBADP&L/CBADP&L/CBADP&L//0FF/CBADCLG/CBADHTG/0FF/CBADP&L/0FF 


CONTENTS  OF  :  E:\CB253B.TM 
LINE  # - 

117  26/6/CBADPfiL/CBA0P6L/CBADPSL//0FF/0FF/CBADHTG/0FF/CBADPaL/0FF 

118  27/1/6/PE0PLE/255/255/1 . 14/WATT-SF/ASHRAE2 

119  27/2/2/PEOPLE/255/255/1.09/UATT-SF/ASHRAE2 

120  27/3/5/PE0PLE/255/255/2 . 24/WATT-SF/ASHRAE2 

121  27 /4/4 /PEOPLE  7255/255/ .84 /WATT-SF/ASHRAE2 

122  27/6/3/PE0PLE/345/435/ . 80/WATT-SF/ASHRAE2 

123  29/1/15/PCT-MCL6/0//612/CFM/612/CFM 

124  29/2/15/PCT-MCLG/0//1193/CFM/1193/CFM 

125  29/3/15/PCT-MCLG/0//85/CFM/85/CFM 

126  29/4/15/PCT-MCLG/0//469/CFM/469/CFM 

127  29/5/15/PCT-MCLG/0//170/CFM/170/CFM 

128  29/6/0/PCT-MCLG/0//676/CFM/676/CFM 

129  30/1 /4315/C FM/0/CFM ///1500/C FM /635/C FM 

130  30 /2/1200/C FM /0/C FM ///3300/C FM /200/C FM 

131  30/3/2850/C FM /0/C FM///2400/CFM/200/CFM 

132  30/4/1800/C FM/0/CFM///4400/CFM/200/CFM 

133  30/5/150/CFM/O/CFM///0/CFM/0/CFM 

134  30/6/0 /CFM/2525/CFM ///0/C FM/23520/CFM 

135  31/1/1/1853/1//147/SINE-FIT/80/50 

136  SYSTEM  -  2 

137  39/2/INFREREO  HEATERS 

138  40/1/S2 

139  41/1/1/2 

140  42/1/1. 5/0/1///. 2 

141  44/1/DRY-BULB/65/15 

142  45 /I /CBADC LG /OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

143  40/2/UH 

144  41/2/1/1/3/3 

145  42/2//. 25////. 25 

146  45/2 /OFF /OFF/OFF/OFF/OFF/CBADHTG /OFF/OFF/OFF/OFF 

147  40/3/RAD 

148  41/3/2/2 

149  45/3/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

150  EQUIPMENT  -  2 

151  59/2/CARLISLE///INRARED  HEATERS 

152  60/1/1/BLKPLANT/l/l 

153  62/1/EQ1160S/1/25/TONS/87 . 9/KUI 

154  65/1/1//2/3 

155  67/1/EQ20O6/1/.33/HP/141.7/MBH/41.5/KW 

156  69/1/EQ4O03/EQ4O03 

157  69/2//EO4003 

158  LOAD  -  3 

159  19/3/COMBINED  ECOS 

160  20/1/1/BASEMENT/3927/1//0//10 

161  20/2/1/RECEIVIN6/951/1//2//14 

162  20/3/1/STORE/2067/1//2.75//14 

163  20/4/1/LOBBY/768/1//2.75//14 

164  20/5/2/BATH  ROOMS / 169 / 1 / / 5 . 7 5 / /1 4 

165  20/6/3/MED.  WAREHOUSE / 4 82 8 /I / 4 /0 / /1 7 . 3 

166  21/M////C8A0CTX///CBA0HTX 

167  21/6///////IR55 

168  22/2/1/YES////180 

169  22/3/1/YES////180 

170  22/4/1/YES////180 

171  22/5/1/YES////180 

172  22/6/1/YES////146 

173  24/1/1/310/1//139/135 

174  24/1/2/107/1//139/225 


CONTENTS  OF  ;  E:\CB253B.TM 
LINE  # - 

175  24/1/3/407/1//139/45 

176  24/2/1/660/1//181/135 

177  24/2/2/275/1//181/225 

178  24/2/3/275/1//181/45 

179  24/3/1/275/1//181/45 

180  24/4/1/660/1//181/315 

181  24/4/2/220/1//181/45 

182  24/5/1/371/1//181/45 

183  24/6/1/1207/1//142/135 

184  24/6/2/1156/1//142/225 

185  24/6/3/1207/1//142/315 

186  25/2/1/5. 25/3/5/1. 04/. 95 

187  25/2/2/5 . 25/3/2/1 . 04/ . 95 

188  25/4/1/5. 5/5/10/1. 04/. 95 

189  25/5/1/3/1. 5/4/1. 04/. 95 

190  26/M/CBADPSL/CBADPSL/CBADP&L//0FF/CBADCLG/CBADHTG/0FF/CBADP&L/0FF 

191  26/6/CBADP£L/CBADPfiL/CBADPfiL//OFF/OFF/CBADHTG/OFF/CBADPSL/OFF 

192  27/1/6/PEOPLE/255/255/.70/WATT-SF/ASHRAE2 

193  27/2/2/PE0PLE/255/255/.65/WATT-SF/ASHRAE2 

194  27/3/5/PE0PLE/255/255/1 . 4 /WATT-S F / ASHR A E 2 

195  27/4/4/PE0PLE/255/255/ . 46/WATT-SF/ASHRAE2 

196  27/6/3/PEOPLE/345/435/.50/WATT-SF/ASHRAE2 

197  29/1/15/PCT-MCLG/0//612/CFM/612/CFM 

198  29/2/15/PCT-MCL6/0//907/CFM/907/CFM 

199  29/3/15/PCT-MCLG/0//67/CFM/67/CFM 

200  29/4/15/PCT-MCLG/0//358/CFM/358/CFM 

201  29/5/15/PCT-MCLG/0//128/CFM/128/CFM 

202  29/6/0/PCT-MCLG/0//676/CFM/676/CFM 

203  30/1/4315/C FM /0/C FM///1500/CFM/635/CFM 

204  30/2/1200/CFM/0/CFM///3300/CFM/200/CFM 

205  30/3/2850/CFM/O/CFM///2400/CFM/200/CFM 

206  30/4/1800/C FM/0/CFM///4400/CFM/200/CFM 

207  30/5/150/CFM/0/CFM///0/CFM/0/CFM 

208  30 /6/0/C FM/2525/CFM///0/CFM /23520/C FM 

209  31/1/1/18 53 /1//147/SINE-FIT/80/5O 

210  SYSTEM  -  3 

211  39/3/COMBINED  ECOS 

212  40/1/SZ 

213  41/1/1/2 

214  42/1/1 .5/0/1/// . 2 

215  44/1/DRY-BULB/65/15 

216  45/1/CBADCL6/OFF/OFF/OFF/OFF/CBADHT6/OFF/OFF/OFF/OFF 

217  40/2/UH 

218  41/2/1/1/3/3 

219  42/2//. 25////. 25 

220  45/2/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

221  40/3/RAD 

222  41/3/2/2 

223  45/3/OFF/OFF/OFF/OFF/OFF/CBADHTG/OFF/OFF/OFF/OFF 

224  EQUIPMENT  -  3 

225  59/3/CARLISLE///C0MBINED  ECOS 

226  60/1/1/BLKPLANT/l/l 

227  62/1/E0116OS/1/25/TONS/87 . 9/KW 

228  65/1/1//2/3 

229  67/1/EO2O06/1/.33/HP/141.7/MBH/41.5/KW 

230  69/1/EO4003/EQ40O3 

231  69/2//EQ4003 


'contents  of  C:\J0eS\CB2S3C.TH  • 

LINE  #  . 

.';'  i  JOB  - 1 

‘  2  '  bl/ENERGY  SAVINGS  OPPORTUNITY  STUDY 
'■  5  •  01/CARLISLE  BARRACKS,  PA 
4  01 /DEPARTMENT  OF  THE  ARMY 

-  5  01/BENATEC  ASSOCIATES 
■;  6  01/BUILDING  253 
>  08/CARLISLE 

8  09/MAY/SEP////APR/0CT 

9  lO/CLTO-CLF 

'10  11 ///ZONE 

•  11  LOAD  -  1 
'l2  19/1/BASE  BUILDING 

13  20/1/1/6ASEMENT/3927/1//0//10 

14  20/2/1/RECEIVING/951/1//2//14 

■15  20/3/1/STORE/2067/1//2.75//14 

16  20/4/1/L08SY/768/1//2.75//14  ' 

17  20/S/2/8ATH  R00MS/169/1//5.75//14 

18  20/6/3/MED.  WAREHCUSE/4828/1/4/0//17.3 

19  21/M////CBADCTX///C8ADHTX 

20  21/6////CBADSCTX///CBADSHTX 

21  22/2/1/YES////11 

22  22/3/1/YES////11 

23  22/4/1/YES////11 

'24  ,22/5/l/YES////ll 

25  22/6/1/YES///. 08/146 

26  24/1/1/310/1//139/135 

27  24/1/2/107/1//139/225 

'28  24/1/3/407/1//139/45 

29  24/2/1/660/1//140/135 

30  24/2/2/275/1//140/225 

31  24/2/3/275/1//140/45 

32  24/3/1/27S/1//140/45 

33  24/4/1/660/1//141/315 

34  24/4/2/220/1//140/45 

;35  24/5/1/371/1//140/4S 

36  24/6/1/1207/1//142/135 

,  37  '  24/6/2/1156/1//142/225 
,'38  24/6/3/1207/1//142/315 

39  25/2/1/5. 25/3/5/1. 04/. 95 

40  25/2/2/5. 25/3/2/1. 04/. 95 
■h  25/4/1/5. 5/5/10/1. 04/. 95 

42  25/5/1/3/1. 5/4/1. 04/. 95 

43  ,26/M/CBAOPiL/CBADPiL7C8AOP«,L//OFF/CBADCLG/CBADHTG/OFF/CBADP&L/OFF 

44  26/6/CBADPiL/C8ADP6L/CBADPiL//0FF/0FF/C8ADHTG/0FF/C8ADP&L/0FF 

45  27/1/6/PE0PLE/255/255/1.14/KATT-SF/ASHRAE2 

46  27/2/2/PE0PLE/255/2S5/1.09/WATT-SF/ASHRAE2 

47  27/3/5/PE0PLE/255/255/2.24/WATT-SF/ASHRAE2 

48  27/4/4/PE0PLE/255/255/.84/WATT-SF/ASHRAE2 

49  27/6/3/PE0PLE/345/435/.8O/WATT-SF/ASHRAE2 

50  29/1/15/PCT-MCLG/0//612/CFM/612/CFM 

51  29/2/15/PCT-MCLG/0//1193/CFM/1193/CFM 

52  29/3/15/PCT-MCLG/0//85/CFH/85/CFM 

53  29/4/15/PCT-MCLG/0//469/CFM/469/CFM 

54  29/5/15/PCT-MCLG/0//170/CFMA70/CFH 

55  29/6/0/PCT-MCLG/0//850/CFM/850/CFM 

56  30/1/4315/CFM/0/CFM///1500/CFM/635/CFM 

57  30/2/1200/CFH/0/CFM///3300/CFM/200/CFM 

58  30/3/2850/CFM/0/CFM///2400/CFM/200/CFM 


contents: OF  :  C:\J0BS\CB253C.TM 


59  30/4/1800/CFM/0/CFM///4400/CFM/200/CFM 

60  30/5/l50/C'F«/0/CFH///0/CFM/0/CFH 

61  30/6/0/CFM/2525/CFM///0/CFM/23520/CFM 

62  31/1/1/18S3/1//147/SINE-FIT/80/50 

63  SYSTEM-'l 

64  39/1/AIR  STRATIFICATION 

65  40/1/SZ  ■ 

66  41/1/1/2  '  ■ 

67  42/1/1. 5/0/1///. 2 

68  44/1/DRY-BULB/65/15 

,69  45/1/CBADCLG/OfF/OFF/OFF/OFF/CBflDHTG/OFF/OFF/OFF/OFF 

70  40/2/UH 

71  41/2/1/1/3/3 

72  42/2//.25////.25 
;;,73>-45 

/  74' 5. 40/3/RAD 
'  75  :  41/3/2/2 

.76  .45/3/OFF/OFF/OFF/OFF/OFF/CBACHTG/CFF/OFF/OFF/OFF 

77.  ,  EflUIPNENT  -  1 

,;78  59/1/CARLISLE///AIR  STRATIFICATION 
79  ‘  60/1/1/8LKPLANT/1/1 
'80  62/1/EQ116OS/1/25/T0NS/87.9/KN 

■  81  65/1/1//2/3 

'  :82';.67/l/EQ2006/l/.33/.H?/141.7/MBH./41.5/KN 

83  69/1/EQ4003/EQ4003 

84  :  69/2//EQ4003 
:  85  -  '.LOAD  -  2 

■  86  19/1/6ASE  BUILDING 

'  87  20/1/1/BASEMENT/3927/1//0//10 

'  ■  88  20/2/1/RECEIVING/951/1//2//14 

V  89  .  20/3/1/ST0RE/2C67/1//2.75//14 
'90  20/4/1/LOBBY/768/1/72.75//14 

91  .20/5/2/BATH  RQ0HS/169/1//S.75//14 

.  ,.,,92  ,.,;:20/6/3/ME0.  «AREHOUSE/482a/l/4/0//17.3 
t;  .93  .21/H////CBA0CTX///C8ADHTX 
94  :  22/2/1/YES////11 
95'  /22/3/1/YES////11 
2  96  r22/4/l/YES////ll 

97  22/5/1/YES////11 

98  '.22/6/1/YES////146 

99  ■24/1/1/310/1//139/135 

100  24/1/2/107/1//139/225 

101  24/1/3/407/1//139/45 

102  24/2/1/660/1//140/135 

■  103  24/2/2/275/1//140/225 

104  . 24/2/3/275/1//140/45 

,105  24/3/1/275/1//140/45 

106  24/4/1/660/1//141/315 

107  24/4/2/220/1//140/45 

108  24/5/1/371/1//140/45 

109  24/6/1/1207/1//142/13S 

110  24/6/2/1156/1//142/225 

111  24/6/3/1207/1//142/315 

112  25/2/1/5. 25/3/5/1. 04/. 95 

113  25/2/2/5. 25/3/2/1. 04/. 95 

114  25/4/1/5. 5/5/10/1. 04/. 95 

115  25/5/1/3/1. 5/4/1. 04/. 95 

116  26/l1/CBAOP&L/CBADP&L/CBAOPiL//OFF/CBAOCLG/CBADHTG/OFF/C8ADP&L/OFF 


CONTENTS  OF  :  C;\J08S\C8253C.TI1 
LINE  «  . 

117  26/6/CBADP&L/CBftDP&L/C8ADPiL//OFf/OFF/CBAOHTG/OfF/CBAOP&L/OFF 

118  27/1/6/PE0PLE/255/255/1.14/WATT-SF/ASHRAE2 

119  27/2/2/PE0PLE/2S5/255/1.09/WATT-SF/ASHRAE2 

120  27/3/5/PE0PLE/255/255/2.24/KATT-SF/ASHRAE2 

121  27/4/4/PE0PLE/255/255/.84/KATT-SF/ASHRAE2 

■  122  27/6/3/PE0PLE/345/435/.80/WATT-SF/ASHRAE2 

123  28/6/1/CEILING  FANS/384/WATTS/CeADP4L/ELEC 

124  29/1/I5/PCT-MCLG/0//612/CFM/612/CFM 

125  29/2/15/PCT-I1CLG/0//1193/CFH/1193/CFM 

126  29/3/15/PCT-I1CLG/0//85/CFM/85/CFM 

127  29/4/15/PCT-MCLG/0//469/CFM/469/CFM 

128  29/5/15/PCT-MCLG/0//170/CFM/170/CFM 

129  29/6/0/PCT-I1CLG/0//850/CFH/850/CFM 

,130  30/1/4315/CFM/0/CFM///1500/CFM/635/CFM 

131  30/2/1200/CFK/0/CF(1///3300/CFM/200/CFM 

132  30/3/2850/CFf1/0/CFM///2400/CFM/200/CFM 

133  30/4/1800/CFN/0/CFM///4400/CFM/200/CFM 

134  30/5/150/CFH/0/CFI1///0/CFM/0/CFM 

135  30/6/0/CFN/2525/CFM///0/CFK/23S20/CFM 

136  31/1/1/1853/1//147/SINE-FIT/80/50 

137  SYSTEM  -  2 

138  39/2/CEILING  FANS 

139  40/1/SI 

140  41/1/1/2 

141  42/1/1. 5/0/1///. 2 

142  44/1/DRY-BULB/65/15 

143  45/1/CBADCLG/OFF/OFF/OFF/OFF/C8ADHTG/OFF/QFF/OFF/OFF 

144  40/2/UH 

145  41/2/1/1/3/3 

146  42/2//. 25////. 25 

147  45/2/OFF/OFF/OFF/OFF/CFF/CBADHTG/OFF/CFF/CFF/OFF 

148  40/3/RA0 

149  41/3/2/2 

150  45/3/OFF/OFF/OFF/OFF/OFF/C8ADHTG/OFF/OFF/OFF/OFF 

,151  IqUIPMENT  -  2  \ 

152  59/2/CARLISLE///CEILING  FANS 

153  60/1/1/BLKPLANT/l/l 

154  62/1/EQ1160S/1/25/T0NS/87.9/KW 

155  65/1/1//2/3 

156  67/1/EQ2006/1/.33/HP/141.7/MBH/41.5/KJI 

157  69/1/EQ4003/EQ4003 

158  69/2//EQ4003  , 
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STUDY 


ENERGY  SAVINGS  OPPORTUNITY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Weather  File  Code; 

Location; 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  11:37:42  1/19/94 

Dataset  Name:  C6253  .TM 
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•AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

0 

0 

7,035 

0 

3,209 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,366 

12,844 

4,926 

0 

1,035 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. SYSTEM  SUMMARY . - 

(Design  Capacity  Quantities) 

. —  Cooling . - .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

22.7 

0.0 

0.0 

22.7 

-400,260 

0 

-247,741 

0 

0 

0 

-400,260 

2  UH 

0.0 

0.0 

0.0 

0.0 

-386,318 

0 

0 

0 

0 

0 

-386,318 

3 

RAD 

0.0 

0.0 

0.0 

0.0 

-18,830 

0 

0 

0 

0 

0 

-18,830 

Totals 

22.7 

0.0 

0.0 

22.7 

-805,408 

0 

-247,741 

0 

0 

0 

-805,408 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  21.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 

.  ENGINEERING  CHECKS 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

15.00 

1.31 

454.6 

347.4 

34.54 

0.55 

-50.78 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-30.80 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-111.42 
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System  1  Peak  SZ  -  SINGLE  ZONE 

tnnntmttnmttmn  COOLING  COIL  PEAK  ttunnnnunnnttutnmn  clg  SPACE  PEAK  tnnnttnt  HEATING  COIL  PEAK  tttnn* 


Peaked  at  Time  ”> 

Ho/Hr;  ' 

7/14 

* 

Mo/Hr: 

7/16  * 

Ho/Hr:  13/  1 

Outside  Air  "> 

0ADB/W8/HR:  ' 

nl  74/105. 

0 

* 

t 

OADB; 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^.) 

t 

(Btuh) 

(t)  * 

(Btuh)  (Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

19.42 

t 

0 

0.00  * 

0  -30,241 

10.34 

Glass  Solar 

21,378 

0 

21,378 

7.85 

* 

29,188 

21.86  * 

0  0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

2.06 

t 

5,130 

3.84  * 

-28,015  -28,015 

9.58 

Wall  Cond 

19,751 

2,412 

22,162 

8.14 

% 

21,311 

15.96  * 

-48,296  -53,384 

18.25 

Partition 

1,333 

1,333 

0.49 

1,333 

1.00  * 

-4,797  -4,797 

1.64 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

77,699 

77,699 

28.54 

t 

42,048 

31.49  * 

-176,134  -176,134 

60.20 

Sub  Total—) 

125,768 

55,288 

181,056 

66.50 

t 

99,010 

74.16  * 

-257,241  -292,571 

100.00 

Internal  Loads 

t 

* 

Lights 

28,943 

0 

28,943 

10.63 

t 

27,921 

20.91  * 

0  0 

0.00 

People 

7,913 

7,913 

2.91 

t 

3,088 

2.31  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total—) 

36,856 

0 

0 

36,856 

13.54 

t 

31,009 

23.23  * 

0  0 

0.00 

Ceiling  Load 

9,390 

-9,390 

0 

0.00 

* 

5,981 

4.48  * 

-11,398  0 

0.00 

Outside  Air 

0 

0 

0 

45,625 

16.76 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

11,003 

4.04 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.66 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

-2,489 

-2,489 

-0.91 

t 

-2,489 

-1.86  * 

0  0 

0.00 

Exhaust  Heat 

-7,027 

0 

-7,027 

-2.58 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

% 

0.00  * 
t 

0 

0.00 

Grand  Total—) 

169,525 

46,107 

0 

272,260 

100.00 

t 

133,510 

100.00  * 

-268,639  -292,571 

100.00 

_ _ A  nCAC _ 

UUUL 

.iliu  UUIL  \)\ 

LLCO 1 lun 

- flHcftb - 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

{%) 

(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

7,882 

Hain  Clg  22.7 

272.3 

213.4 

10,315 

81.4  68.4  86.2 

62.1  60.5 

78.5 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

3,955 

0  0 

Totals  22.7 

272.3 

Wall 

3,560  403  11 

-ucATTur  Ann  cci CATinu------ 

_  -.-.CMATIJCCDTJdn  AUCAI/C 

/r\ 

nLntlfivj  vU i L  uLLLvIiUn 

niKr  LUno  ^CTii) ) 

-  — LNuiMttKiWu  IntlAb — 

icnrcnHiuKto  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

15.0 

Type  Clg 

Htg 

(Kbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,547 

0  Clg  Cfm/Sqft 

1.31 

SADB  63.1 

125.0 

Hain  Htg  -400.3 

4,331 

40.1 

125.0 

Infil 

2,529 

2,529  Clg  Cfm/Ton 

454.64 

Plenum  82.5 

39.8 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

10,315 

4,331  Clg  Sqft/Ton 

347.40 

Return  79.8 

45.2 

Preheat  -247.7 

10,315 

40.1 

62.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

34.54 

Ret/OA  81.4 

45.2 

Reheat  0.0 

0 

0.0 

0.0 

Return 

10,177 

4,331  No 

.  People 

17 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

1,409 

0  Htg  %  OA 

0.0 

Fn  MtrTO  0.2 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0  Htg  Cfm/SqFt 

0.55 

Fn  BldTO  0.2 

0.0 

Total  -400.3 

Auxil 

0 

0  Htg  8tuh/SqFt 

-50.78 

Fn  Frict  0.6 

0.0 
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System  2  Block  UH  -  UNIT  HEATERS 

tnmnnnntnnttnn  COOLING  COIL  PEAK  tntnntnnntnttutntntnt  CLG  SPACE  PEAK  tntnnntt  HEATING  COIL  PEAK 


Peaked  at  Time  =:) 

Mo/Hr:  0/  0 

* 

Mo/Hr:  i 

0/  0 

t 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OADB/WB/HR: 

0/  0/  0.0 

± 

OADB: 

0 

t 

± 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w  * 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0  ' 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

% 

-23,735 

-53,053 

13.73 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-26,764 

-26,764 

6.93 

Kail  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-74,257 

-78,211 

20.25 

Partition 

0 

0 

0.00  * 

0 

0.00 

t 

-4,797 

-4,797 

1.24 

Exposed  Floor 

0 

0 

0,00  * 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  ^ 

0 

0.00 

* 

-223,493  • 

-223,493 

57.85 

Sub  Total::) 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-353.046 

-386,318 

100.00 

Internal  Loads 

* 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-39,267 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

•  0 

0.00  ^ 

0.00 

i 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 
t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-392,313  • 

-386,318 

100.00 

_ rnni  tmo  rnii  cn  rPTiniu  -  - 

LUULinu  vUlL  OLLL(/liUn 

^  _ _ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (4) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  12,541 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Part  1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Roof  8,614 

0  0 

Totals  0.0 

0.0 

Wall  6,759 

385  6 

—HEATING 

COIL  SELECTION . 

■AIRFLOWS  (cfm) 

"ENGINEERING  CHECKS- 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

0.00 

SAD8 

0.0 

119.2 

Main  Htg 

-386.3 

7,035 

68.8 

119.2 

Infil 

0 

3,209 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

40.3 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

7,035 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

7,035 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.56 

Fn  BldTD 

0.0 

0.0 

Total 

-386.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-30.80 

Fn  Frict 

0.0 

0.1 

Trane  Air  Conditioning  Economics 
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System  3  Block  RAO  -  RADIATION 

nutnnnttnnntnnt  COOLING  COIL  PEAK  tnunntunnnttntttnnnt  CLG  SPACE  PEAK  nntnntn  HEATING  COIL  PEAK  utttttt 


Peaked  at  Time  "> 

Mo/Hr:  ( 

)/  0 

t 

Ho/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

* 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens 

;.Hat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh) 

W  * 

(Btuh)  (Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0,00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

■923 

4.90 

Glass  Solar 

0 

0 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-1,250  -1,250 

6.64 

Wall  Cond 

0 

0 

0 

0,00 

t 

0 

0.00  * 

-3,682  -4,816 

25.58 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-11,840  -11,840 

62.88 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-16,772  -18,830 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0,00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-2,058 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

0.00  * 

0 

0.00 

Ret,  Fan  Heat 

0 

0 

0,00 

t 

0.00  » 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UHDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-18,830  -18,830 

100.00 

_  pnniTkiA  PHTi  crj  cpTTriki, 

.  -  ADTAP  . 

tUULlNb  uUlL  bbutUilUN 

- HKcHb*’ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

1  (») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

Roof 

169 

0  0 

Totals  0.0 

0.0 

Wall 

371 

18  5 

^ucATTwr  pnTj  ccf  ri'TTnw 

.ATDCI  niilC  ( 

ruATurrnTuA 

Trunr n# 

— - — "ntHlinu  tUlL  otuctllUn - 

nlKI LUnu 

cnrcrtHiuKto  u;— 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(Cfffl) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg  -18.8 

0 

0.0 

0.0 

Infil 

0 

170 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

29.6 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

29.6 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

29.6 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total  -18.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-111.42 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 

1  BASENENT 

2  RECEIVING 

■  3  STORE 

4  LOBBY 

Zone  1  Total/Ave. 

5  BATH  ROOMS 

Zone  2  Total/Ave. 

System  1  Total/Ave. 

1  BASEMENT 

2  RECEIVING 

3  STORE 

4  LOBBY 

Zone  1  Total/Ave. 

6  MED.  WAREHOUSE 

Zone  3  Total/Ave. 

System  2  Total/Ave. 

5  BATH  ROOMS 

Zone  2  Total/Ave. 

System  3  Total/Ave. 

Building 


Sufumr 

Wintr 

Part. 

ExFlr 

Skylt 

Skylt 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

Summr 

Wintr 

Roof 

Nindo 

Windo 

Nall 

0.000 

0.000 

0.000 

0.304 

0.214 

1.040 

1.086 

0.289 

0.214 

0.000 

0.000 

0.289 

0.214 

1.040 

1.086 

0.269 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.000 

0.000 

0.000 

0.304 

0.214 

1.040 

1.086 

0.289 

0.214 

0.000 

0.000 

0.289 

0.214 

1.040 

1.086 

0.269 

0.214 

1.040 

1.086 

0.289 

0.077 

0.000 

0.000 

0.130 

0.077 

0.000 

0.000 

0.130 

0.137 

1.040 

1.086 

0.200 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.162 

1.040 

1.086 

0.231 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

133.6 

31.44 

0.317 

110.6 

24.01 

0.317 

40.3 

9.07 

0.317 

78.9 

17.36 

0.317 

100.3 

23.13 

0.317 

174.6 

37.62 

0.317 

174.6 

37.62 

0.317 

101.9 

23.44 

0.000 

133.6 

31.44 

0.317 

110.6 

24.01 

0.317 

40.3 

9.07 

0.317 

78.9 

17.36 

0.317 

100.3 

23.13 

0.000 

83.4 

17.40 

0.000 

83.4 

17.40 

0.317 

93.8 

20.92 

0.317 

174.6 

37.62 

0.317 

174.6 

37.62 

0.317 

174.6 

37.62 

0.317 

97.6 

22.02 

V  600 
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•BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/ftf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rffl 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(^) 

(sqft) 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

■  3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

i 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

UlOO 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

1 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12.541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
■  BASE  BUILDING 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.162  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.292  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.221  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  12.27  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  16.56  (Btu/Hr/Sq  Ft) 


Trane  ftir  Conditioning  Economics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

—  — 

.  Heating  Load 

— -  Cooling  Airflow 

— —  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

(%) 

(Cfm) 

W 

(Cfm) 

(%) 

0 

-  5 

1.1 

4 

19 

-52,657 

41 

1,104 

867.5 

0 

0 

0.0 

0 

0 

5 

-  10 

2.3 

4 

18 

-105,315 

16 

424 

1,735.0 

0 

0 

0.0 

0 

0 

10 

-  15 

3.4 

4 

19 

-157,972 

13 

341 

2,602.5 

0 

0 

0.0 

0 

0 

15 

-  20 

4.5 

4 

22 

-210,630 

1 

37 

3,470.0 

0 

0 

0.0 

0 

0 

20 

-  25 

5.7 

1 

4 

-263,287 

1 

33 

4,337.5 

9 

571 

0.0 

0 

0 

25 

-  30 

6.8 

11 

56 

-315,945 

1 

35 

5,204.9 

0 

0 

0.0 

0 

0 

30 

-  35 

7.9 

1 

4 

-368,602 

0 

8 

6,072.4 

0 

0 

0.0 

0 

0 

35 

-  40 

9.1 

8 

41 

-421,260 

27 

735 

6,939.9 

0 

0 

0.0 

0 

0 

40 

-  45 

10.2 

12 

61 

-473,917 

0 

0 

7,807.4 

83 

5,088 

0.0 

0 

0 

45 

-  50 

11.3 

14 

68 

-526,574 

0 

0 

8,674.9 

0 

0 

0.0 

0 

0 

50 

-  55 

12.5 

1 

5 

-579,232 

0 

0 

9,542.4 

0 

0 

0.0 

0 

0 

55 

-  60 

13.6 

4 

19 

-631,889 

0 

0 

10,409.9 

5 

295 

0.0 

0 

0 

60 

-  65 

14.7 

11 

53 

-684,547 

0 

0 

11,277.4 

3 

204 

0.0 

0 

0 

65 

-  70 

15.9 

12 

60 

-737,204 

0 

0 

12,144.9 

0 

0 

0.0 

0 

0 

70 

-  75 

17.0 

0 

0 

-789,862 

0 

0 

13,012.4 

0 

0 

0.0 

0 

0 

75 

-  80 

18.2 

4 

20 

-842,519 

0 

0 

13,879.9 

0 

0 

0.0 

0 

0 

80 

-  85 

19.3 

4 

20 

-895,177 

0 

0 

14,747.4 

0 

0 

0.0 

0 

0 

85 

-  90 

20.4 

2 

10 

-947,834 

0 

0 

15,614.8 

0 

0 

0.0 

0 

0 

90 

-  95 

21.6 

0 

0 

-1,000,492 

0 

0 

16,482.3 

0 

0 

0.0 

0 

0 

95 

-  100 

22.7 

0 

0 

-1,053,149 

0 

0 

17,349.8 

0 

0 

0.0 

0 

-  0 

Hours  Off 

0.0 

0 

8,261 

0 

0 

6,043 

0.0 

0 

2,602 

0.0 

0 

8,760 
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•BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 

. . BUILDING  TEMPERATURE  PROFILES 


Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

- - MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

Jan 

5,633 

27 

747 

0 

Feb 

5,095 

27 

691 

0 

March 

5,953 

27 

562 

0 

April 

4,883 

27 

198 

0 

May 

5,733 

28 

0 

0 

June 

11,752 

97 

0 

0 

July 

16,987 

110 

0 

0 

Aug 

12,060 

96 

0 

0 

Sept 

5,212 

81 

0 

0 

Oct 

5,349 

27 

100 

0 

Nov 

5,069 

27 

371 

0 

Dec 

5,345 

27 

644 

0 

Total 

89,071 

110 

3,312 

2 

Building  Energy  Consumption  ^ 
Source  Energy  Consumption  : 


30,846  (Btu/Sq  Ft/Year) 
61,223  (Btu/Sq  Ft/Year) 


floor  Area  : 


20,592  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  — . - . —  Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

4883 

4423 

5354  4655 

5121 

5121 

4655 

5354 

4655 

5121 

4655 

4655 

58,659 

PK 

25.4 

25.4 

25.4  25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

1 

MISC  LO 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

O.G 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  HOTH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0  0 

0 

0 

0 

■  0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1160S 

AIR'CLD  COND  COHP  25* 

■35  TONS 

ELEC 

0 

0 

0  0 

0 

5222 

10468 

5235 

0 

0 

0 

0 

20,925 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

61.3 

73.5 

60.4 

46.6 

0.0 

0.0 

0.0 

73.5 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

0 

222 

519 

231 

0 

0 

0 

■  0 

972 

PK 

0.0 

0.0 

0.0  0.0 

0.0  ■ 

3.2 

4.0 

3.2 

2.3 

0.0 

0.0 

0.0 

4.0 

1 

EQ5302 

CONTROLS 

ELEC 

0 

0 

0  0 

0 

15 

20 

13 

0 

0 

0 

0 

48 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

612 

1173 

1324  . 

1227 

556 

0 

0 

0 

4,892 

PK 

0.0 

0.0 

0.0  0.0 

2.8 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6.6 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  EQ4003  FC  CENTRIF.  FAN  C.V. 


Trane  ftir  Conditioning  Economics 
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8ASE 

8UILDING 

ELEC 

0 

0  0  0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

1 

EQ2006 

OIL  FIRE  TUBE  STEAM 

OIL 

747 

691  562  198 

0 

0 

PK 

1.4 

1.4  1.4  1.4 

0.1 

0.0 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

215 

194  173  66 

0 

0 

PK 

0.3 

0.3  0.3  0.3 

0.3 

0.0 

1 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

93 

84  75  28 

0 

0 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.0 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

323 

296  264  100 

0 

0 

PK 

0.5 

0.5  0.5  0.5 

0.5 

0.0 

1 

EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

4 

4  4  1 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

1 

EQ5406 

MAKE-UP  WATER 

BATER 

0 

0  0  0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

1 

EQ5040 

FUEL  OIL  PUMP  C.V. 

ELEC 

104 

94  84  32 

0 

0 

PK 

0.2 

0.2  0.2  0.2 

0.2 

0.0 

V  600 
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0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

100 

371 

644 

3,312 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4 

0 

0 

0 

66 

119 

199 

1,033 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0 

0 

0 

28 

52 

86 

446 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

100 

182 

303 

1,574 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

0 

0 

0 

1 

2 

4 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

32 

58 

97 

501 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 
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•UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  109.6  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Utility 
Demand 
(kW) 

77.5 
77.5 
0.0 

6.6 
6.6 
0.0 

25.4 
0.0 
0.0 
25.4 

109.6 


Eqp. 

Ref. 

Niim. 


Equipment 
Code  Name 


Equipment  Description 

Cooling  Equipment 

1  EQ1160S  AIR-CLD  CONO  COMP  25-35  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 
1 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Grand  Total 


K  S  U  M  S 


Percnt 
Of  Tot 

w 

70.75 

70.75 

0.00 

6.04 

6.04 

0.00 

23.21 
'  0.00 
0.00 
23.21 

100.00 
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tnnnntnnntttttntttttnnttuuunntntnttntwnntntntttnttu 

n*ntnttnntttnntun*tintttutttnntt*nntttnntu**t**intnn*nt 


n 

u 

tt 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

tt 

n 

by 

tt 

n 

tt 

ttttttnmtttttttttttttttutttttnttuttttttttututtttutttwtttttntttttt 

tttttntttttttttttntttttttutttutttutttttuntntuuutittwuttttutttt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(Btu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

11:52:11  1/19/94 

CB253  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Mam  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  sz 

1,547 

10,315 

3,276 

12,387 

1,547 

0 

1,035 

2  UH 

0 

0 

5,970 

0 

2,794 

0 

0 

3  RAO 

0 

0 

0 

0 

128 

0 

0 

Totals 

1,547 

10,315 

9,245 

12,387 

4,469 

0 

1,035 

CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  — . . . Heating 


Main  Sys.  Aux.  Sys.  Opt.  Vent  Cooling  Main  Sys.  Aux.  Sys. 

Preheat 

Reheat 

Humidif.  ( 

]pt.  Vent 

Heating 

System 

System  Capacity  Capacity  Capacity 

Totals  Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type  (Tons) 

(Tons)  (Tons) 

(Tons)  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ  16.4 

0.0  0.0 

16.4  -232,997 

0 

-109,532 

0 

0 

0 

-232,997 

2 

UH  0.0 

0.0  0.0 

0.0  -311,059 

0 

0 

0 

0 

0 

-311,059 

3 

RAD  0.0 

0.0  0.0 

0.0  -11,650 

0 

0 

0 

0 

0 

-11,650 

Totals 

16.4 

0.0  0.0 

16.4  -555,706 

0 

-109,532 

0 

0 

0 

-555,706 

The  building  peaked  at  hour  14  month  7  i 

with  a  caoacity  of 

16.1  tons 

- 

ENGINEERING  CHECKS  -  ALTERNATIVE  2 

WALL  &  ROOF  INSULATION 

C  M  C  T  H  F 

roTuc  purr 

Y  c  - _ 

t  n  b  i  n  L 

LAinb  tncb 

Percent  . . 

-  Cooling  - 

—  Heating  - 

System 

Main/  System 

Outside  Cfm/ 

Cfm/  Sq  ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary  Type 

Air  Sq  Ft 

Ton  /Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

hain  SZ 

15.00  1.31 

627.9  479.8 

25.01 

0.42 

-29.56 

7,882 

2 

Main  UH 

0.00  0.00 

0.0  0.0 

0.00 

0.48 

-24.80 

12,541 

3 

Main  RAD 

0.00  0.00 

0.0  0.0 

0.00 

0.00 

-68.94 

169 
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System  1  Peak  SZ  -  SINGLE  ZONE 

uuttntnnntttnttttt  COOLING  COIL  PEAK  unnnn*nnn*n%untnnn  CLG  SPACE  PEAK  uutttntn  HEATING  COIL  PEAK  utttttt 


Peaked  at  Time  : 

:> 

Mo/Hr:  ; 

7/14 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  -> 

OADB/WB/HR:  ‘ 

71/  74/105.0 

t 

t 

0AD8: 

91 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

Space  Sens 

lot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

{») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

5,437 

5,437 

2.76 

t 

0 

0.00 

t 

0 

-8,902 

4.24 

Glass  Solar 

21,103 

0 

21,103 

10.70 

* 

28,638 

26.02 

* 

0 

0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

2.84 

t 

5,101 

4.63 

t 

-28,015 

-28,015 

13.33 

Wall  Cond 

9,746 

534 

10,279 

5.21 

t 

10,158 

9.23 

t 

-22,432 

-24,112 

11.47 

Partition 

1,333 

1,333 

0.68 

t 

1,333 

1.21 

t 

-4,797 

-4,797 

2.28 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

58,332 

58,332 

29.59 

t 

34,560 

31.39 

t 

-144,306 

•144,306 

68.67 

Sub  Total::) 

96,121 

5,970 

102,091 

51.78 

t 

79,789 

72.48 

t 

-199,550  • 

■210,132 

100.00 

Internal  Loads 

t 

t 

Lights 

28,131 

0 

28,131 

14.27 

t 

27,741 

25.20 

t 

0 

0 

0.00 

People 

7,829 

7,829 

3.97 

t 

3,078 

2.80 

t 

0 

0 

0.,00 

Nisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

35,960 

0 

0 

35,960 

18.24 

t 

30,818 

28.00 

t 

0 

0 

0.00 

Ceiling  Load 

1,001 

-1,001 

0 

0.00 

t 

538 

0.49 

t 

-3,633 

0 

0.00 

Outside  Air 

0 

0 

0 

43,580 

22.11 

t 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

11,003 

5.58 

t 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

7,224 

7,224 

3.66 

t 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

-1,065 

-1,065 

-0.54 

t 

-1,065 

-0.97 

t 

0 

0 

0.00 

Exhaust  Heat 

-1,646 

0 

-1,646 

-0.83 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

♦ 

0 

0.00 

Grand  Total::) 

132,016 

10,548 

.0 

197,147 

100.00 

t 

110,080 

100.00 

* 

-203,183  ■ 

•210,132 

100.00 

.  f^nof  Tur*  mil  cci  CF'Ttnfj _ _ 

Afir  AC 

- --HJULlrib  tUlL  jtLctliUn 

- fiKtHo - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  7,882 

Main  Clg  16.4 

197.1 

151.9 

10,315 

78.3  68.1  89.7 

64.2  62.5 

84.3 

Part  1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0,0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  3,955 

0  0 

Totals  16.4 

197.1 

Wall  3,560 

403  11 

—HEATING  COIL  SELECTION . 

•AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  DA 

15.0 

Type 

Clg 

Htg 

(Mbh) 

(cfi) 

Deg  F 

Deg  F 

Vent 

1,547 

0 

Clg  Cfm/Sqft 

1.31 

SA08 

65.2 

125.0 

Main  Htg 

-233.0 

3,276 

59.6 

125.0 

Infil 

2,072 

2,072 

Clg  Cfm/Ton 

627.86 

Plenum 

75.8 

59.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

10,315 

3,276 

Clg  Sqft/Ton 

479.76 

Return 

76.1 

61.6 

Preheat 

-109.5 

10.315 

54.5 

64.2 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

25.01 

Ret/OA 

78.3 

61.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

10,159 

3,276 

No.  People 

17 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,391 

0 

Htg  %  DA 

0.0 

Fn  MtrTO 

0.2 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rid  Exh 

1,035 

0 

Htg  Cfm/SqFt 

0.42 

Fn  BldTO 

0.2 

0.0 

Total 

-233.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-29.56 

Fn  Frict 

0.6 

0.0 
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System  2  Block  UH  -  UNIT  HEATERS 

*)t:i:**j:*****4:j:»:**i:**»c»*»»  COOLING  COIL  PEAK  tmnntntntuuintttnnnt  CLG  SPACE  PEAK  nnnnntt  HEATING  COIL  PEAK  tttnm 


Peaked  at  Time  "> 

Mo/Hr:  0/  0 

% 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

i 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh)  (%) 

t 

(Btuh) 

m  * 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0  0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

-23,735  -32,297 

10.38 

Glass  Solar 

0 

0 

0  0.00 

i 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

-26,764  -26,764 

8.60 

■  Wall  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

-51,359  -52,610 

16.91 

Partition 

0 

0  0.00 

t 

0 

0.00  * 

-4,797  -4,797 

1.54 

Exposed  Floor 

0 

0  0.00 

* 

0 

0.00  * 

0  0 

O.OC 

Infiltration 

0 

0  0.00 

t 

0 

0.00  * 

-194,590  -194,590 

62.56 

Sub  Total") 

0 

0 

0  0.00 

t 

0 

0.00  * 

-301,245  -311,059 

100. OC 

Internal  Loads 

t 

* 

Lights 

0 

0 

0  0.00 

* 

0 

0.00  * 

0  0 

O.OC 

People 

0 

0  0.00 

0 

0.00  * 

0  0 

O.OC 

Misc 

0 

0 

0 

0  0.00 

t 

0 

0.00  * 

0  0 

O.OC 

Sub  Total  —  ) 

0 

0 

0 

0  0.00 

t 

0 

0.00  * 

0  0 

O.OC 

Ceiling  Load 

0 

0 

0  0.00 

t 

0 

0.00  * 

-25,001  0 

O.OC 

Outside  Air 

0 

0 

0 

0  0.00 

t 

0 

0.00  * 

0  0 

O.OC 

Sup.  Fan  Heat 

0  0.00 

t 

0.00  * 

0 

O.OC 

Ret.  Fan  Heat 

0 

0  0.00 

t 

0.00  * 

0 

O.OC 

Duct  Heat  Pkup 

0 

0  0.00 

t 

0.00  * 

0 

O.OC 

OV/UNOR  Sizing 

0 

0  0.00 

t 

0 

0.00  * 

0  0 

O.OC 

Exhaust  Heat 

0 

0 

0  0.00 

t 

0.00  » 

0 

O.OC 

Terminal  Bypass 

0 

0 

C  0.00 

t 

0.00  * 
t 

0 

O.OC 

Grand  Total-) 

0 

0 

0 

0  0.00 

t 

0 

0.00  * 

-326,246  -311,059 

100. OC 

--w-.-rnnt  rnii  cci  criTnu 

- l^UULinu  I/UIL  OCLLUliUri 

nKLHu 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F  Grains 

Oeg  F 

Oeg  F 

Grains 

Floor 

12,541 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

8,614 

0  0 

Totals  0.0 

0.0 

Wall 

6,759  385  6 

_ urATTur 

/'nn  eci  crTTnw _ 

-ATOCI nuc 

_ CkirTklCCDTUfl  rUC/'I^C-- 

_ TCMOrOATHDCe  — - 

LrUlL  I  iUn 

niKI  lUmJ 

—  cflulrlttKlnu  UnCUAO 

ttnrcKHlUKtO  u; 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB  0.0 

118.2 

Main  Htg  -311.1 

5,970 

70.3 

118.2 

Infil 

0 

2,794 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

59.  £ 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

5,970 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

5,970 

No.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO  0.0 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.48 

Fn  BldTD  0.0 

O.C 

Total  -311.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-24.80 

Fn  Frict  0.0 

0.1 

Trane  Air  Conditioning  Economics 
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System  3  Block  RAD  -  RADIATION 

nntntntnttnntnnt  COOLING  COIL  PEAK  nnntnnnnnntnunnnn  CLG  SPACE  PEAK  nnntntn  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  "> 

Mo/Hr:  1 

3/  0 

t 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  -> 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB; 

4 

Space 

Ret.  Air 

Ret.  Air 

Net  Parent 

t 

Space 

Perent  * 

Space  Peak  Coil 

Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh)  (Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

-340 

2.92 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-1,250  -1,250 

10.73 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-716  -1,145 

9.83 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0,00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  t 

-8,915  -8,915 

76.52 

Sub  Total::) 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-10,882  -11,650 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

% 

0 

0.00  t 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

Q.OO 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-769 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0,00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret,  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00  t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

i 

0.00  * 
i 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-11,650  -11,650 

100.00 

_ rnni  Twr  rnri  cci  mmu 

UUULifib  LUIL  uLLLvIiLn 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sfl 

1  {^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof  169 

0  0 

Totals  0.0 

0.0 

Wall  371 

18  5 

_-___..ww___wUCATTMr  mil  OCl  CrTTrtM _ 

-AIRFLOWS  (cfm) 

1 

“KM  iirrnr  iiA 

- ntHiinu  i/UiL  utLLUiiun - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0  Type 

Clg 

Htg 

(Mbh) 

(cfm)  Oeg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SADB 

0.0 

68.1 

Main  Htg  -11.7 

0  0.0 

0.0 

Infil 

0 

128  Clg  Cfm/Ton 

0.00  Plenum 

0.0 

53.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00  Return 

0.0 

53.6 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  .  Clg  Btuh/Sqft 

0.00  Ret/OA 

0.0 

53.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No.  People 

0  Runarnd 

0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00  Fn  BldTD 

0.0 

0.0 

Total  -11.7 

Auxil 

0 

0  Htg  Btuh/SqFt 

-68.94  Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 


BUILDING  U-VALUES 


Room 

Number  Description  Part. 

1  BASEMENT  0.144 

2  RECEIVING  0.000 

3  STORE  0.000 

4  LOBBY  0.000 

Zone  1  Total/Ave.  0.144 

5  BATH  ROOMS  0.000 

Zone  2  Total/Ave.  0.000 

System  1  Total/Ave.  0.144 

1  BASEMENT  0.144 

2  RECEIVING  0.000 

3  STORE  0.000 

4  LOBBY  0.000 

Zone  1  Total/Ave.  0.144 

6  MED.  NAREHOUSE  0.000 

Zone  3  Total/Ave.  0.000 

System  2  Total/Ave.  0.144 

5  BATH  ROOMS  0.000 

Zone  2  Total/Ave.  0.000 

System  3  Total/Ave.  0.000 

Building  0.144 


Room  U-Values 
(Btu/hr/sqft/F) 


Suittmr 

Wintr 

Suminr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

0.000 

0.000 

0.077 

0.0.00 

0.000 

0.000 

0.000 

0.061 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0,000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.041 

1.040 

0.000 

0.000 

0.000 

0.054 

1.040 

Room  Room 
Mass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Windo 

Hall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.056 

0.317 

114.3 

24.77 

0.000 

0.056 

0.317 

41.6 

9.33 

1.086 

0.056 

0.317 

88.1 

19.21 

1.086 

0.129 

0.317 

102.1 

23.47 

1.086 

0.056 

0.317 

180.6 

38.83 

1.086 

0.056 

0.317 

180.6 

38.83 

1.086 

0.121 

0.317 

103.7 

23.80 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.056 

0.317 

114.3 

24.77 

0.000 

0.056 

0.317 

41.6 

9.33 

1.086 

0.056 

0.317 

88.1 

19.21 

1.086 

0.129 

0.317 

102.1 

23.47 

0.000 

0.130 

0,000 

83.4 

17.40 

0.000 

0.130 

0.000 

83.4 

17.40 

1.086 

0.129 

0.317 

94.9 

21.14 

1.086 

0.056 

0.317 

180.6 

38.83 

1.086 

0.056 

0.317 

180.6 

38.83 

1.086 

0.056 

0.317 

180.6 

38.83 

1.086 

0.124 

0.317 

99.0 

22.30 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

— .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

W 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

no 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

13 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

no 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

1 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

.  0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.054  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.193  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  =  0.118  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  3.33  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  13.88  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  21 


SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

”  Cooling  Load 

.  Heating  Load 

— —  Cooling  Airflow 

■—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  '  5 

(Ton) 

0.8 

(‘^) 

0 

0 

(Btuh) 

-33,262 

(%) 

33 

756 

(Cfm) 

814.2 

(%) 

0 

0 

(Cfm) 

0.0 

W 

0 

0 

5  -  10 

1.6 

5 

23 

-66,524 

13 

295 

1,628.5 

0 

0 

0.0 

0 

0 

10  -  15 

2.5 

5 

27 

-99,786 

11 

255 

2,442.7 

0 

0 

0.0 

0 

0 

15  -  20 

3.3 

5 

23 

-133,048 

7 

156 

3,256.9 

0 

0 

0.0 

0 

0 

20  «  25 

4.1 

0 

0 

-166,309 

2 

35 

4,071.2 

9 

530 

0.0 

0 

0 

25  •  30 

4.9 

5 

26 

-199,571 

1 

17 

4,885.4 

0 

0 

0.0 

0 

0 

30  -  35 

5.8 

12 

60 

-232.833 

2 

35 

5,699.7 

0 

0 

0.0 

0 

0 

35  -  40 

6.6 

5 

23 

-266,095 

1 

16 

6,513.9 

83 

5,088 

0.0 

0 

0 

40  -  45 

7.4 

5 

27 

-299,357 

1 

21 

7,328.1 

0 

0 

0.0 

0 

0 

45  -  50 

8.2 

21 

103 

-332,619 

31 

711 

8,142.4 

0 

0 

0.0 

0 

0 

50  -  55 

9.0 

0 

0 

-365,881 

0 

0 

8,956.6 

0 

0 

0.0 

0 

0 

55  -  60 

9.9 

3 

15 

-399,143 

0 

0 

9,770.8 

0 

0 

0.0 

0 

0 

60  -  65 

10.7 

0 

0 

-432,405 

0 

0 

10,585.1 

9 

540 

0.0 

0 

0 

65  -  70 

11.5 

16 

80 

-465,667 

0 

0  . 

11,399.3 

0 

0 

0.0 

0 

0 

70  -  75 

12.3 

7 

37 

-498,929 

0 

0 

12,213.5 

0 

0 

0.0 

0 

0 

75  -  80 

13.1 

0 

0 

-532,190 

0 

0 

13,027.8 

0 

0 

0.0 

0 

0 

80  -  85 

14.0 

0 

0 

-565,452 

0 

0 

13,842.0 

0 

0 

0.0 

0 

0 

85  -  90 

14.8 

0 

0 

-598,714 

0 

0 

14,656.2 

0 

0 

0.0 

0 

0 

90  -  95 

15.6 

3 

15 

-631,976 

0 

0 

15,470.5 

0 

0 

0.0 

0 

0 

95  -  100 

16.4 

7 

35 

-665,238 

0 

0 

16,284.7 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,266 

0 

0 

6,463 

0.0 

0 

2,602 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 


BUILDING  TEMPERATURE  PROF 


Teniperature 

Ranqe 

1 

2 

1 

3 

2 

(F) 

Max.  Temp. 

81.3 

80.9 

96.5 

93.9 

89.5 

Mo. /Hr. 

7  22 

7  21 

8  19 

8  19 

8  21 

Day  Type 

4 

,  4 

2 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

0 

500 

0 

0 

90  -  95 

0 

0 

1,557 

1,320 

0 

85  -  90 

0 

0 

583 

833 

1,632 

80  -  85 

197 

100 

356 

775 

954 

75  -  80 

2,546  2,156 

802 

524 

370 

70  *  75 

931 

686 

413 

648 

716 

65  -  70 

542 

514 

2,191 

2,022 

1,827 

60  -  65 

590 

644 

1,370 

1,533 

1,504 

55  -  60 

1,112 

316 

556 

509 

884 

50  -  55 

803  1 

.,190 

432 

596 

873 

Below  50 

2,039  3,154 

0 

0 

0 

Min.  Temp. 

37.1 

30.5 

54.9 

54.9 

54.9 

Mo. /Hr. 

2  8 

2  10 

1  3 

1  6 

1  12 

Day  Type 

5 

5 

4 

5 

3 

Zone  Number 


Number  of  Hours 


L  E  S 


Trane  Air  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 

. - . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

Jan 

5,530 

27 

664 

0 

Feb 

5,018 

27 

616 

0 

March 

5,811 

27 

444 

0 

April 

4,851 

27 

155 

0 

May 

5,584 

28 

0 

0 

June 

10,131 

74 

0 

0 

July 

15,620 

95 

0 

0 

Aug 

12,312 

85 

0 

0 

Sept 

5,076 

75 

0 

0 

Oct 

5,263 

27 

44 

0 

Nov 

4,936 

27 

296 

0 

Dec 

5,239 

27 

571 

0 

Total 

85,369 

95 

2,789 

2 

Building  Energy  Consumption  :  27,694  (Btu/Sq  Ft/Year)  Floor  Area  :  20,592  (Sq  Ft) 

Source  Energy  Consumption  :  56,710  (8tu/Sq  Ft/Year) 


Trane  Air  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip 
Nun  Code 

0  LIGHTS 
ELEC 
PK 

1  MISC  LO 
ELEC 

PK 

2  MISC  LD 
GAS 

PK 

3  MISC  LO 
OIL 

PK 

4  MISC  LO 
P  STEAM 
PK 

5  MISC  LD 
P  H0TH20 
PK 

6  MISC  LO 
P  CHILL 
PK 

1  EQ1160S 
ELEC 
PK 

1  EQ5200 
ELEC 
PK 

1  EQ5302 
ELEC 
PK 

1  EQ4003 
ELEC 
PK 

1  EQ4003 
ELEC 
PK 


Jan 


4888 

25.4 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 


0.0 


Monthly  Consumption 


Feb  Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

4423  5354 

4655 

5121 

5121 

4655 

5354 

4655 

5121 

4655 

4655 

58,659 

25.4  25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

AIR-CLD  COND  COMP  25-35  TONS 
0  0  0  0 

3879 

9190 

5202 

0 

0 

0 

0 

18,272 

0.0  0.0 

0.0 

0.0 

45.0 

59.5 

49.9 

41.3 

0.0 

0.0 

0.0 

59.5 

CONDENSER  FANS 

0  0  0 

0 

159 

430 

214 

0 

0 

0 

0 

803 

0.0  0.0 

0.0 

0.0 

1.8 

3.0, 

2.4 

1.8 

0.0 

0.0 

0.0 

3.0 

CONTROLS 

0  0 

0 

0 

11 

20 

18 

0 

0 

0 

0 

49 

0.0  0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

FC  CENTRIF. 
0  0 

FAN  C.V. 

0 

463 

960 

1324 

1523 

421 

0 

0 

0 

4,691 

0.0  0.0 

0.0 

2.1 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6.6 

FC  CENTRIF. 
0  0 

FAN  C.V. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  E04003 


0 

0.0 


FC  CENTRIF.  FAN  C.V, 
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^1^  EQUIPHENT  ENERGY  CONSUMPTION  -  ALTERNATIVE 

2 

^1^  WALL  i  ROOF 

INSULATION 

ELEC 

0 

.  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2006 

OIL 

FIRE  TUBE  STEAM 

OIL 

664 

616 

444 

155 

0 

0 

0 

0 

0 

44 

296 

571 

2,789 

PK 

1.4 

1.4 

1.4 

1.4 

0.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4 

1  EQ5020 

HEAT 

WATER  CIRC.  PUMP  C.V. 

ELEC 

185 

172 

132 

56 

0 

0 

0 

0 

0 

41 

81 

169 

837 

PK 

0.3, 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

,1  EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

80 

74 

57 

24 

0 

0 

0 

0 

0 

18 

35 

73 

361 

PK 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

1  EQ5307 

BOILER  CONTROLS 

ELEC 

283 

262 

201 

86 

0 

0 

0 

0 

0 

63 

124 

257 

1,275 

PK 

0.5 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1  EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

4 

3 

3 

1 

0 

0 

0 

0 

0 

1 

2 

3 

17 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

^1^  1  EQ5406 

MAKE 

-UP  WATER 

WATER 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5040 

FUEL 

OIL  PUMP  C.V. 

ELEC 

90 

83 

64 

27 

0 

0 

0 

0 

0 

20 

39 

82 

406 

PK 

0.2 

0.2 

0.2 

0.2 

0.2 

0,0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

Trane  ftir  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
BALL  &  ROOF  INSULATION 

- . -  UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  94.7  (kW) 

Yearly  Time  of  Peak  14  (hr)  7  (mo) 

Hour  14  Month  7 

Eqp,  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kW)  (%) 


Cooling  Equipment 

1  EQ1160S  AIR-CLD  COND  COMP  25-35  TONS  62.7  66.16 
Sub  Total  62.7  66.16 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  6.6  6.99 
Sub  Total  6.6  6.99 
Sub  Total 


Miscellaneous 

Lights  25.4  26.85 

Base  Utilities 
Misc  Equipment 

.Sub  Total  25.4  26.85 
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Grand  Total 


94.7  100.00 
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tnnnt*nnuninfnnntnn**n*tn*ntnnttnuntnu*nntuu*ttn*n 


nnunnttnttntuuntntnttnutnutnnunnnnnunnunnnnn 


tt 

n 

tt 

TRACE 

6  0  0 

ANALYSIS 

n 

n 

tt 

tt 

by 

** 

n 

tt 

ituuntnnttnnnntutiutntnnnntnntnnutinnnnuttunnn* 

u*n*nunntttttt*tt*uttntntnnn**unuut*m*nn****nn**nuut 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Weather  File  Code:  CARLISLE 


Location: 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

i.OO 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-fflin./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  ,  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


12:  7:28  1/19/94 

CB253  .TM 
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AIRFLOW  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


Trane  Air  Conditioning  Economics 

8y;  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

0 

0 

7,035 

0 

3,209 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,366 

12,844 

4,926 

0 

1,035 

CAPACITY  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

.  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . . - . — - - Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(8tuh) 

(8tuh) 

(8tuh) 

(8tuh) 

(8tuh) 

(Btuh) 

1  SZ 

22.1 

0.0 

0.0 

22.1 

-400,260 

0 

-252,030 

0 

0 

0 

-400,260 

2  UH 

0.0 

0.0 

0.0 

0.0 

-386,318 

0 

0 

0 

0 

0 

-386,318 

3  RAD 

0.0 

0.0 

0.0 

0.0 

-18.830 

0 

0 

0 

0 

0 

-18,830 

Totals 

22.1 

0.0 

0,0 

22.1 

-805,408 

0 

-252,030 

0 

0 

0 

-805,408 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  20.7  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

i  - . 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

•Main 

SZ 

15.00 

1.31 

467.0 

356.9 

33.63 

0.55 

-50.78 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-30.80 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-111.42 

169 
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System  1  Peak  SZ  -  SINGLE  ZONE 

nnntntnnnttnnnt  COOLING  COIL  PEAK  »**i:**tn:*i:*w**i;*»*«^:**j:n**4:  CLG  SPACE  PEAK  tntntnn*  HEATING  COIL  PEAK  tttttut 


Peaked  at  Time  = 

:> 

Mo/Hr:  : 

Z/14 

t 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  "> 

OAOB/WB/HR:  < 

m  74/105.0 

t 

t 

0AD8; 

91 

* 

± 

0AD8:  4 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(i) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

19.95 

* 

0 

0.00 

t 

0 

-30,241 

10.34 

Glass  Solar 

21,378 

0 

21,378 

8.07 

* 

29,188 

22.59 

t 

0 

0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

2.12 

* 

5,130 

3.97 

t 

-28,015 

-28,015 

9.58 

Wall  Cond 

19,751 

2,412 

22,162 

8.36 

* 

21,311 

16.49 

t 

-48,296 

-53,384 

18.25 

Partition 

1,333 

1,333 

0.50 

* 

1,333 

1.03 

t 

-4,797 

-4,797 

1.64 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

76,079 

76,079 

28.70 

t 

42,048 

32.54 

-176,134 

-176,134 

60.20 

Sub  Total”) 

124,148 

55,288 

179,436 

67.70 

t 

99,010 

76.62 

t 

'257,241 

-292,571 

100.00 

Internal  Loads 

t 

t 

Lights 

24,395 

0 

24,395 

9.20 

t 

23,632 

18.29 

* 

0 

0 

0.00 

People 

7,913 

7,913 

2.99 

t 

3,088 

2.39 

t 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

32,307 

0 

0 

32,307 

12.19 

t 

26,720 

20.68 

t 

0 

0 

0.00 

Ceiling  Load 

9,390 

'9,390 

0 

0.00 

i 

5,981 

4.63 

t 

-11,398 

0 

0.00 

Outside  Air 

0 

0 

0 

44,578 

16.82 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

11,003 

4.15 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.73 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

X 

0.00 

t 

0 

0.00 

OV/UNDR  Siring 

-2,489 

'2,489 

'0.94 

t 

-2,489 

-1.93 

t 

0 

0 

0.00 

Exhaust  Heat 

'7,027 

0 

-7,027 

'2.65 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

* 

ilH 

0 

0.00 

Grand  Total::) 

163,357 

46,107 

0 

265,044 

100.00 

t 

129,221 

100.00 

* 

-268,639 

-292,571 

100.00 

Am 

vUULiiHw  I/UIL  wuLLvilUn 

— - mrdho - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/Wfi/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  7,882 

Main  Clg  22.1 

265.0 

208.8 

10.315 

81.4  68. 

.6  87.0 

62.5  60.9 

79.8 

Part  1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  3,955 

0  0 

Totals  22.1 

265.0 

Wall  3,560 

403  11 

—HEATING 

COIL  SELECTION 

•AIRFLOWS  (cffii) 

--ENGINEERING  CHECKS-- 

--TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

15.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,547 

0 

Clg  Cfm/Sqft 

1.31 

SAOB 

63.5 

125.0 

Main  Htg 

-400.3 

4,331 

40.1 

125.0 

Infil 

2,529 

2,529 

Clg  Cfm/Ton 

467.02 

Plenum 

82.5 

39.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

10,315 

4,331 

Clg  Sqft/Ton 

356.86 

Return 

79.8 

45.2 

Preheat 

-252.0 

10,315 

40.1 

62.5 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

33.63 

Ret/OA 

81.4 

45.2 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

10,177 

4,331 

No.  People 

17 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,409 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.2 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0 

Htg  Cfm/SqFt 

0.55 

fn  BldTD 

0.2 

0.0 

Total 

-400.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-50.78 

Fn  Frict 

0.6 

0.0 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  30 


System  2  Block  UH  -  UNIT  HEATERS 

tnttutnntntntunn  COOLING  COIL  PEAK  nntnnnnntmnnnntun  CLG  SPACE  PEAK  ntnnttttt  HEATING  COIL  PEAK  ttutttt 


Peaked  at  Time 

Mo/Hr:  0/  0 

1 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/NB/HR: 

0/  0/  0.0 

* 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.TLat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(8tuh) 

(Btuh) 

W 

t 

(Btuh) 

(1)  * 

(Btuh)  (8tuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  ,0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-23,735  -53,053 

13.73 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-26,764  -26,764 

6.93 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-74,257  -78,211 

20.25 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-4,797  -4,797 

1.24 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-223,493  -223,493 

57.85 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-353,046  -386,318 

100.00 

Internal  Loads 

* 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total-) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-39,267  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

.0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00  * 
t 

0 

0.00 

Grand  Total”) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-392,313  -386,318 

100.00 

f^nnt  Tkir  rnri  oci  cmnu. 

- RKtHD — 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/NB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

1  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor 

12,541 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

,0 

0.0  0.0 

0.0 

Roof 

8,614 

0  0 

Totals  0.0 

0.0 

Hall 

6,759  385  6 

urATTur^  /'nn  cci  rmnw-- 

-flTRPI  (rfn) 

rU/'TMCCOTM/' 

rucv've _ 

_ TFMOPRATllRPQ  (C\ _ 

HiKiLUnw  \ C T in J 

1  Cnr t ttn  1  vi\tw  ) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAOB  0.0 

119.2 

Main  Htg  -386.3 

7,035  68.8 

119.2 

I.nfil 

0 

3,209  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

40.3 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

7,035  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

,  7,035  Ho 

.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.56 

Fn  BldTO  0.0 

0.0 

Total  -386.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-30.80 

Fn  Frict  0.0 

0.1 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  31 


System  3  Block  RAO  -  RADIATION 

ttnntuntnntnnnn  COOLING  COIL  PEAK  ttnnnmmntnnntmnnt  CLG  SPACE  PEAK  tnntnnn  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  — > 

No/Hr:  0/  0 

* 

Mo/Hr:  ( 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB; 

0 

t 

i 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

w 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

-923 

4.90 

Glass  Solar 

.  0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-1,250 

-1,250 

6.64 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-3,682 

-4,816 

25.58 

Partition 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

t 

-11,840 

-11,840 

62.88 

Sub  Total—) 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

-16,772 

-18,830 

100.00 

Internal  Loads 

% 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

-2,058 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

.0.00 

t 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

-18,830 

-18,830 

100.00 

AAfti  TtiA  Ann 

ri  cnTTnii 

_ fiPCAC,----, _ _ 

- UUULirila  I/UIL  QLLtV/tiUn 

HKlH  j 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf] 

1  (^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0 

0.0 

,0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

169 

0  0 

Totals  0.0 

0.0 

Hall 

371  18  5 

_ uCATTur  onTi  on  cpTinkt 

-ATOCI  nuic  f  nfm'i 

_ curTUCcoTur  ruc/'^c _ 

--TPMDFQATIIPPQ  — - 

nlKiLUno 

tnuiritcKinb  bntUAO 

1  tPlrLKH  1  UKto 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Main  Htg  -18.8 

0  0.0 

0.0 

Infil 

0 

170 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

29.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

29.6 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

29.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No 

.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total  -18.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-111.42 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


BUILDING  U-VALUES 


Room 

Number  Description  Part. 

1  BASEMENT  0.144 

2  RECEIVING  0.000 

3  STORE  0.000 

4  LOBBY  0.000 

Zone  1  Total/Ave.  0.144 

5  BATH  ROOMS  0.000 

Zone  2  Total/Ave.  0.000 

System  1  Total/Ave.  0.144 

1  BASEMENT  0.144 

2  RECEIVING  0.000 

3  STORE  0.000 

4  LOBBY  0.000 

Zone  1  Total/Ave.  0.144 

6  MED.  WAREHOUSE  0.000 

Zone  3  Total/Ave.  0.000 

System  2  Total/Ave.  0.144 

5  BATH  ROOMS  0.000 

Zone  2  Total/Ave.  0.000 

System  3  Total/Ave.  0.000 

Building  0.144 


Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

SuiDiiir 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,214 

1.040 

0.000 

0.000 

0.000 

0.214 

0,000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

0.000 

0.000 

0.077 

0.0.00 

0.000 

0.000 

0.000 

0.137 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.162 

1.040 

Room  Room 
Hass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.289 

0.317 

110.6 

24.01 

0.000 

0.289 

0.317 

40.3 

9.07 

1.086 

0.269 

0.317 

78.9 

17.36 

1.086 

0.289 

0.317 

100.3 

23.13 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

101.9 

23.44 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.289 

0.317 

110.6 

24.01 

0.000 

0.289 

0.317 

40.3 

9.07 

1.086 

0.269 

0.317 

78.9 

17.36 

1.086 

0.289 

0.317 

100.3 

23.13 

0.000 

0.130 

0.000 

83.4 

17.40 

0.000 

0.130 

0.000 

83.4 

17.40 

1.086 

0.200 

0.317 

93.8 

20.92 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.231 

0.317 

97.6 

22.02 
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BUILDING  AREAS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/wi 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(soft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

1 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.162  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.292  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.221  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  12.27  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  16.56  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

. - . SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

--  Cooling  Loac 

-  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  -  5 

(Ton) 

1.1 

(%) 

4 

18 

(Btuh) 

-52,872 

(%) 

39 

1,069 

(Cfm) 

867.5 

(%) 

0 

0 

(Cfm) 

0.0 

(i) 

0 

0 

5  -  10 

2.2 

0 

0 

-105,744 

17 

465 

1,735.0 

0 

0 

0.0 

0 

0 

10  -  15 

3.3 

5 

22 

-158,616 

12 

326 

2,602.5 

0 

0 

0.0 

0 

0 

15  -  20 

4.4 

2 

8 

-211,488 

1 

30 

3,470.0 

0 

0 

0.0 

0 

0 

20  -  25 

5.5 

0 

0 

-264,359 

1 

16 

4,337.5 

10 

590 

0.0 

0 

0 

25  -  30 

6.6 

11 

52 

-317,231 

1 

33 

5,204.9 

0 

0 

0.0 

0 

0 

30  -  35 

7.7 

5 

22 

-370,103 

1 

35 

6,072.4 

0 

0 

0.0 

0 

0 

35  -  40 

8.8 

8 

38 

-422,975 

27 

743 

6,939.9 

0 

0 

0.0 

0 

0 

40  -  45 

9.9 

15 

69 

-475,847 

0 

0 

7,807.4 

83 

5,088 

0.0 

0 

0 

45  -  50 

11.0 

10 

45 

-528,719 

0 

0 

8,674.9 

0 

0 

0.0 

0 

0 

50  -  55 

12.1 

1 

5 

-581,591 

0 

0 

9,542.4 

0 

0 

0.0 

0 

0 

55  -  60 

13.3 

7 

34 

-634,463 

0 

0 

10,409.9 

5 

295 

0.0 

0 

0 

60  -  65 

14.4 

8 

38 

-687,335 

0 

0 

11,277.4 

3 

185 

0.0 

0 

0 

65  -  70 

15.5 

13 

60 

-740,206 

0 

0. 

12,144.9 

0 

0 

0.0 

0 

0 

70  -  75 

16.6 

0 

0 

-793,078 

0 

0 

13,012.4 

0 

0 

0.0 

0 

0 

75  -  80 

17.7 

4 

20 

-845,950 

0 

0 

13,879.9 

0 

0 

0.0 

0 

0 

80  -  85 

18.8 

4 

20 

-898,822 

0 

0 

14,747.4 

0 

0 

0.0 

0 

0 

85  -  90 

19.9 

2 

10 

-951,694 

0 

0 

15,614.8 

0 

0 

0.0 

0 

0 

90  -  95 

21.0 

0 

0 

-1,004,566 

0 

0 

16,482.3 

0 

0 

0.0 

0 

0 

95  -  100 

22.1 

0 

0 

-1,057,438 

0 

0 

17,349.8 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,299 

0 

0 

6,043 

0.0 

0 

2,602 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

2 

1 

3 

2 

(F) 

Max.  Temp. 

82.8 

82.8 

95.3 

93.4 

89.7 

Mo. /Hr. 

7  22 

7  20 

8  21 

8  20 

8  21 

Day  Type 

4 

4 

1 

1 

1 

Above 

100 

0 

0 

0 

0 

0 

95  - 

100 

0 

0 

19 

0 

0 

90  - 

95 

0 

0 

1,481 

1,180 

0 

85  - 

90 

0 

0 

1,031 

875 

1,292 

80  - 

85 

355 

301 

397 

873 

1,044 

75  - 

80 

2,307 

1,955 

509 

422 

848 

70  - 

75 

830 

1,049 

647 

746 

488 

65  ' 

70 

616 

367 

1,958 

1,975 

1,685 

60  - 

65 

308 

119 

1,478 

1,584 

1,147 

55  - 

60 

1,182 

641 

572 

509 

986 

50  - 

55 

615 

832 

668 

596 

1,270 

Below  SO 

2,547 

3,496 

0 

0 

0 

Min.  Temp. 

34.9 

29.9 

55.0 

55.0 

54.9 

Mo. /Hr. 

2  9 

2  10 

1  16 

1  20 

2  4 

Day  Type 

5 

5 

3 

3 

3 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  36 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 

. . . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kWh) 

(k«) 

(Therm) 

(1000  Gl) 

Jan 

4,880 

23 

747 

0 

Feb 

4,413 

23 

691 

0 

March 

5,150 

23 

577 

0 

April 

4,165 

23 

211 

0 

May 

4,943 

24 

0 

0 

June 

10,537 

91 

0 

0 

July 

16,001 

104 

0 

0 

Aug 

10,593 

91 

0 

0 

Sept 

4,494 

76 

0 

0 

Oct 

4,566 

23 

104 

0 

Nov 

4,369 

23 

384 

0 

Dec 

4,627 

23 

645 

0 

Total 

78,737 

104 

3.359 

4 

Building  Energy  Consumption  : 

29, 

361  (Btu/Sq 

Ft/Year) 

Source  Energy  Consumption  :  56,324  (Btu/Sq  Ft/Year) 


Floor  Area  :  20,592  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Num 

Equip 

Code 

Jan 

Feb  Mar 

Apr 

—  Monthly  Consumption  ■ 
May  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

4135 

3741  4528 

3938 

4332 

4332 

3938 

4528 

3938 

4332 

3938 

3938 

49,617 

PK 

21.5 

21.5  21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

21.5 

1 

MISC  LD 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  HOTH20 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

■  0.0 

0.0 

0.0 

0.0 

1 

EQ1160S 

ELEC 

0 

AIR-CLD  COND  COMP  25-35  TONS 

0  0  0  0 

4813 

10215 

4693 

0 

0 

0 

0 

19,722 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

59.4 

72.1 

59.2 

45.9 

0.0 

0.0 

0.0 

72.1 

1 

EQ5200 

ELEC 

0 

CONDENSER  FANS 

0  0  0 

0 

205 

503 

205 

0 

0 

0 

0 

913 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

3.1 

3.9 

3.1 

2.2 

0.0 

0.0 

0.0 

3.9 

1 

EQ5302 

ELEC 

0 

CONTROLS 

0  0 

0 

0 

15 

20 

11 

0 

0 

0 

0 

46 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0,1 

1 

EQ4003 

ELEC 

0 

FC  CENTRIF. 

0  0 

FAN  C.V. 

0 

612 

1173 

1324 

1154 

556 

0 

0 

0 

4,819 

PK 

0.0 

0.0  0.0 

0.0 

2.8 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6,6 

1 

EQ4003 

ELEC 

0 

FC  CENTRIF. 

0  0 

FAN  C.V. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE 

3 

REPLACE  FLUORESCENT 

LAMPS 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

1  EQ2006 

OIL 

FIRE  TUBE 

STEAM 

OIL 

747 

691 

577 

211 

0 

0 

0 

0 

0 

104 

384 

645 

3,359 

PK 

1.4 

1.4 

1.4 

1.4 

0.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4  . 

1  EQ5020 

HEAT 

WATER  CIRC.  PUMP 

c.v. 

ELEC 

215 

194 

179 

66 

0 

0 

0 

0 

0 

68 

125 

199 

1,046 

PK 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1  EQ5240 

BOILER  FORCED 

DRAFT  FAN 

ELEC 

93 

84 

78 

28 

0 

0 

0 

0 

0 

29 

54 

86 

452 

PK 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

1  EQ5307 

BOILER  CONTROLS 

ELEC 

328 

296 

274 

100 

0 

0 

0 

0 

0 

103 

190 

303 

1,594 

PK 

0.5 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1  EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

4 

4 

4 

1 

0 

0 

0 

0 

0 

1 

3 

4 

21 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

^1^  1  EQ5406 

MAKE- 

'UP  WATER 

WATER 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5040 

FUEL 

OIL  PUMP 

c.v. 

ELEC 

104 

94 

87 

32 

0 

0 

0 

0 

0 

33 

60 

97 

507 

PK 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
REPLACE  FLUORESCENT  LAMPS 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  104.2  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1160S  AIR-CLD  COHD  COMP  25-35  TONS  76.1 

Sub  Total  76.1 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  6.6 

Sub  Total  6.6 

Sub  Total  0.0 

Miscellaneous 

Lights  21.5 

Base  Utilities  0.0 

Misc  Equipment  0.0 

.Sub  Total  21.5 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 


73.01 

73.01 

0.00 


6.35 

6.35 

0.00 


20.64 

0.00 

0.00 

20.64 


Grand  Total 


104.2  100.00 
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ttttttntttttntttttntttwttttttttitntttuttnuttttnuttntinttttttiftt* 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Heather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Hinter  Clearness  Humber: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Het  Bulb: 

72 

(F) 

Hinter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Hinter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbii./cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(8tu-fflin./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  Nay  ,  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

12:22:28  1/19/94 

C8253  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


S  Y  S  T  E  H  S  U  II  N  A  R  Y 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  sz 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

,  0 

0 

7,035 

0 

3,209 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,366 

12,844 

4,926 

0 

1,035 

CAPACITY  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

.  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

. . Cooling . - . - . — . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(8tuh) 

1 

SZ 

21.7 

0.0 

0.0 

21.7 

-400,260 

0 

-254,892 

0 

0 

0 

-400,260 

2  UH 

0.0 

0.0 

0.0 

0.0 

-386,318 

0 

0 

0 

0 

0 

-386,318 

3 

RAD 

0.0 

0.0 

0.0 

0.0 

-18,830 

0 

0 

0 

0 

0 

-18,830 

Totals 

21.7 

0.0 

0.0 

21.7 

-805,408 

0 

-254,892 

0 

0 

0 

-805,408 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  20.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

. .  ENGINEERING  CHECKS 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

.  Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

•Main 

SZ 

15.00 

1.31 

475.6 

363.4 

33.02 

0.55 

-50.78 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-30.80 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-111.42 

169 
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System  1  Peak  SZ  -  SINGLE  ZONE 

ttttnnnnnuiuntut  COOLING  COIL  PEAK  unntttnnnnnntnntntn  CLG  SPACE  PEAK  nnnnttn  HEATING  COIL  PEAK  ttmttt 


Peaked  at  Time  :-> 

Mo/Hr:  : 

7/14 

t 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OAD8/H8/HR:  < 

71/  74/105.0 

i 

t 

OADB; 

91  * 

% 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.  Hat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W  * 

(Btuh) 

{%)  * 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

20.32  * 

0 

0.00  * 

0  -30,241 

10.34 

Glass  Solar 

21,378 

0 

21,378 

8.21  * 

29,188 

23.10  * 

0  0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

2.15  * 

5,130 

4.06  t 

-28,015  -28,015 

9.58 

Nall  Cond 

19,751 

2,412 

22,162 

8.52  * 

21,311 

16.87  * 

-48,296  -53,384 

18.25 

Partition 

1,333 

1,333 

0.51  * 

1,333 

1.05  * 

-4, 

,797  -4,797 

1.64 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Infiltration 

74,974 

74,974 

28.81  * 

42,048 

33.28  * 

-176, 

,134  -176,134 

60.20 

Sub  Total”) 

123,043 

55,288 

178,330 

68.52  * 

99,010 

78.36  * 

-257,241  -292,571 

100.00 

Internal  Loads 

t 

t 

Lights 

21,425 

0 

21,425 

8.23  * 

20,770 

16.44  * 

0  0 

0.00 

People 

7,913 

7,913 

3.04  * 

3,088 

2.44  * 

0  0 

0.00 

disc 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Sub  Total”) 

29,338 

0 

0 

29,338 

11.27  * 

23,858 

18.88  * 

0  0 

0.00 

Ceiling  Load 

9,390 

'9,390 

0 

0.00  * 

5,981 

4.73  * 

-11,398  0 

0.00 

Outside  Air 

0 

0 

0 

43,863 

16.85  * 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

11,003 

.4.23  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.78  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

-2,489 

-2,489 

-0.96  * 

-2,489 

-1.97  * 

0  0 

0.00 

Exhaust  Heat 

-7,027 

0 

-7,027 

-2.70  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00  * 
t 

0 

0.00 

Grand  Total") 

159,281 

46,107 

0 

260,254 

100.00  * 

126,359 

100.00  * 

-268,639  -292,571 

100.00 

_ _ AnCAA _ 

LpUULinu  LUIL  OlLuL/IIum 

- ftKtfib - 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/NB/HR 

Gross  Total  Glass  (sf) 

i  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Oeg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

7,882 

Hain  Clg  21.7 

260.3 

205.8 

10,315 

81.4  68 

.7  87.6 

62.8  61.2 

80.6 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

3,955 

0  0 

Totals  21.7 

260.3 

Hall 

3,560  403  11 

MTATTUA  Ann  ATI  TAT 

TAlt 

_ /\TDCI  nilic  (  r‘fm\ 

ruATucrnTMA 

AUCAV A 

--TCMDCOATHDCe 

HihrLUWo 

-  ItnrtKHIUKto  \t} 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

15.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,547 

0  Clg  Cfm/Sqft 

1.31 

SADB  63.7 

125.0 

Main  Htg  -400.3 

4,331 

40.1 

125.0 

Infil 

2,529 

2,529  Clg  Cfm/Ton 

475.61 

Plenum  82.5 

39.8 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

10,315 

4,331  Clg  Sqft/Ton 

363.43 

Return  79.8 

45.2 

Preheat  -254.9 

10,315 

40.1 

62.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

33.02 

Ret/OA  81.4 

45.2 

Reheat  0.0 

0 

0.0 

0.0 

Return 

10,177 

4,331  No 

.  People 

17 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

1,409 

0  Htg  %  OA 

0.0 

Fn  MtrTO  0.2 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0  Htg  Cfm/SqFt 

0.55 

Fn  BldTD  0.2 

0.0 

Total  -400.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-50.78 

Fn  Frict  0.6 

0.0 
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System  2  Block  UH  -  UNIT  HEATERS 

mttnnntnnnnutu  COOLING  COIL  PEAK  CLG  SPACE  PEAK  in***^****  HEATING  COIL  PEAK  tnttm 


Peaked  at  Time  : 

No/Hr;  ( 

3/  0 

* 

Mo/Hr: 

0/  0  » 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB/WB/HR; 

0/  0/  0.0 

* 

t 

OADB: 

0  * 
i 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  t 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00  * 

'23,735 

■53,053 

13.73 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

'26,764 

-26,764 

6.93 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

'74,257 

'78,211 

20.25 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

'4,797 

-4,797 

1.24 

Exposed  Floor 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

'223,493 

'223,493 

57.85 

Sub  Total::) 

0 

0 

0 

0.00 

0 

0.00  * 

-353,046 

-386,318 

100. OC 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

O.OC 

People 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

O.OC 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-39,267 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

.0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

1 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

O.OC 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

O.OC 

Terminal  Bypass 

0 

0 

0 

0.00 

0.00  * 

± 

0 

0.00, 

Grand  Total::) 

0 

0 

0 

0 

0.00 

4 

0 

4 

0.00  * 

'392,313 

-386,318 

100.00 

■COOLING  COIL  SELECTION . —'AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

12,541 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

1,853 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

8,614 

0 

0 

Totals 

0.0 

0.0 

Wall 

6,759 

385 

6 

_ ucATTwr  rnri  cci rrTTnM----w- 

ntnllnu  vUlL  uLLLvilUrt 

'AlKrLUwS  (Cfnij 

—  ItnPtKftIUKtb  N  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  DA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfra) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0  , 

119.2 

Main  Htg 

'386.3 

7,035  68.8 

119.2 

Infil 

0 

3,209 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

40.3 

Aux  Htg 

0.0 

( 

I  0.0 

0.0 

Supply 

0 

7,035 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

C 

)  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

C 

1  0.0 

0.0 

Return 

0 

7,035 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

C 

I  0.0 

0.0 

Exhaust 

0 

0 

Htg  k  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

C 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfffl/SqFt 

0.56 

Fn  BldTD 

0.0 

0.0 

Total 

'386.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

'30.80 

Fn  Frict 

0.0 

0.1 
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System  3  Block  RAD  -  RADIATION 

nnnntttnnnntutn  COOLING  COIL  PEAK  nntmnttnttntnnunnnt  CLG  SPACE  PEAK  unnttntt  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  "> 

Mo/Hr:  0/  0 

* 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

0ADB/N8/HR: 

0/  0/  0.0 

i 

X 

DADS: 

0  * 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

t 

Space 

Percnt  *  Space  Peak  Coil  Peak 

Percnt 

Sens.tLat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot  *  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(1)  ^  (Btuh)  (Btuh) 

iX) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  -923 

4.90 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

‘  0 

0 

0 

0.00 

t 

0 

0.00  *  -1,250  -1,250 

6.64 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  *  -3,682  -4,816 

25.58 

Partition 

0 

0 

0.00 

t 

0 

0.00  t 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  *  -11,840  -11,840 

62.88 

Sub  Total::) 

0 

0 

0 

0.00 

i 

0 

0.00  *  -16,772  -18,830 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  *  -2,058  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

Sup.  fan  Heat 

0 

.0.00 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

i 

% 

0.00  * 
i 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

i 

0 

0.00  *  -18,830  -18,830 

100.00 

_ _ A  nrAP _ _ _ 

UUUL 

.IMU  k/UlL  g 

1  lun 

- flKcftb - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  D8/NB/HR  Gross  Total  Glass  (sf] 

1  {X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains  Floor 

169 

Nain  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0  Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0  ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0  Roof 

169 

0  0 

Totals  0.0 

0.0 

Hall 

371  18  5 

UCATT  ur* 

onn  on  i 

rOTTAKI 

-AT  DCI  nuc  ( 

( 

rtiATurcniviA  AurAvo 

TrunPfiATnnpA 

/r\ 

UUIL  otLtuiiun 

nlKr  ^Ciinj 

cnuinLLHinu  unck/AO 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA  0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft  0.00 

SADB  0.0 

68.1 

Main  Htg  -IB. 8 

0  0.0 

0.0 

Infil 

0- 

170  Clg  Cfm/Ton  0.00 

Plenum  0.0 

29.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton  0.00 

Return  0.0 

29.6 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft  0.00 

Ret/OA  0.0 

29.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No.  People  0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA  0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt  0.00 

Fn  BldTD  0.0 

0.0 

Total  -18.8 

Auxil 

0 

0  Htg  Btuh/SqFt  -111.42 

Fn  Frict  0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

.  BUILDING  U-VALUES 


---  Room  U-Values  — 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

NuiDber 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

BASEMENT 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.304 

0.000 

133.6 

31.44 

2 

RECEIVING 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

110.6 

24.01 

3 

STORE 

0.000 

0.000 

0.000 

0.000 

0.214 

0.000 

0.000 

0.289 

0.317 

40.3 

9.07 

4 

LOBBY 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.269 

0.317 

78.9 

17.36 

Zone 

1  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

100.3 

23.13 

5 

BATH  ROOMS 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

174.6 

37.62 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

174.6 

37.62 

System 

1  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

101.9 

23.44 

1 

BASEMENT 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.304 

0.000 

133.6 

31.44 

2 

RECEIVING 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1,086 

0.289 

0.317 

110.6 

24.01 

3 

STORE 

0.000 

0.000 

0.000 

0.000 

0.214 

0.000 

0.000 

0.289 

0.317 

40.3 

9.07 

4 

LOBBY 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.269 

0.317 

78.9 

17.36 

Zone 

1  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

100.3 

23.13 

6 

MED.  WAREHOUSE 

0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

0.130 

0.000 

83.4 

17.40 

Zone 

3  Total/Ave. 

0,000 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

0.130 

0.000 

83.4 

17.40 

System ' 

2  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.137 

1.040 

1.086 

0.200 

0.317 

93.8 

20.92 

5 

BATH  ROOMS 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

174.6 

37.62 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

174.6 

37.62 

System 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

1.086 

0.289 

0.317 

174.6 

37.62 

Building 

0.144 

0.000 

0.000 

0.000 

0.162 

1.040 

1.086 

0.231 

0.317 

97.6 

22.02 
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BUILDING  AREAS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

. . BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(^.) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

8ASEHENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7.882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

no 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,736 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

1 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

,  0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.162  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.292  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  =  0.221  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  12.27  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  16.56  (Btu/Hr/Sq  Ft) 
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SYSTEH  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


. SYSTEM 

LOAD 

PROFILE 

System  Totals 

Percent 

—  Cooling  Load 

. -  Heating  Load 

—  Cooling  Airflow 

Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

W 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  -  5 

1.1 

0 

0 

-53,015 

38 

1,031 

867.5 

0 

0 

0.0 

0 

0 

5  •  10 

2.2 

4 

18 

-106,030 

17 

467 

1,735.0 

0 

0 

0.0 

0 

0 

10  -  15 

3.3 

2 

8 

-159,045 

13 

345 

2,602,5 

0 

0 

0.0 

0 

0 

15  -  20 

4.3 

4 

19 

-212,060 

2 

42 

3,470.0 

0 

0 

0.0 

0 

0 

20  -  25 

5.4 

8 

33 

-265,075 

0 

5 

4,337.5 

10 

612 

0.0 

0 

0 

25  -  30 

6.5 

0 

0 

-318,090 

1 

16 

5,204.9 

0 

0 

0.0 

0 

0 

30  -  35 

7.6 

5 

22 

-371,105 

2 

52 

6,072.4 

0 

0 

0.0 

0 

0 

35  -  40 

8.7 

10 

42 

-424,120 

28 

759 

6,939.9 

0 

0 

0.0 

0 

0 

40  -  45 

9.8 

15 

65 

-477,135 

0 

0 

7,807.4 

83 

5,088 

0.0 

0 

0 

45  -  50 

10.8 

11 

50 

-530,150 

0 

0 

8,674.9 

0 

0 

0.0 

0 

0 

50  -  55 

11.9 

0 

0 

-583,165 

0 

0 

9,542.4 

0 

0 

0.0 

0 

0 

55  -  60 

13.0 

8 

34 

-636,180 

0 

0 

10,409.9 

5 

295 

0.0 

0 

0 

60  -  65 

14.1 

9 

38 

-689,195 

0 

0 

11,277.4 

3 

163 

0.0 

0 

0 

65  -  70 

15.2 

14 

60 

-742,210 

0 

0  . 

12,144.9 

0 

0 

0.0 

0 

0 

70  -  75 

16.3 

0 

0 

-795,225 

0 

0 

13,012.4 

0 

0 

0.0 

0 

0 

75  -  80 

17.4 

5 

20 

-848,240 

0 

0 

13,879.9 

0 

0 

0.0 

0 

0 

80  -  85 

18.4 

5 

20 

-901,255 

0 

0 

14,747.4 

0 

0 

0.0 

0 

0 

85  -  90 

19.5 

2 

10 

-954,270 

0 

0 

15,614.8 

0 

0 

0.0 

0 

0 

90  -  95 

20.6 

0 

0 

-1,007,285 

0 

0 

16,482.3 

0 

0 

0.0 

0 

0 

95  -  100 

21.7 

0 

0 

-1,060,300 

0 

0 

17,349.8 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,321 

0 

0 

6,043 

0.0 

0 

2,602 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


BUILDING  TEMPERATURE  PROF 


Temperature 

Range 

1 

2 

1 

3 

2 

(F) 

Max.  Temp. 

82.7 

82.8 

94.8 

92.9 

89.7 

Mo. /Hr. 

7  21 

7  20 

8  22 

8  19 

8  21 

Day  Type 

4 

4 

i 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

0 

90  -  95 

0 

0 

1,412 

997 

0 

85  -  90 

0 

0 

1,073 

1,035 

1,292 

80  -  85 

355 

301 

443 

896 

1,044 

75  -  80 

2,297 

1,955 

474 

273 

848 

70  -  75 

786 

1,049 

678 

887 

488 

65  -  70 

666 

367 

1,921 

1,937 

1,685 

60  -  65 

312 

119 

1,516 

1,630 

1,147 

55  -  60 

1,179 

641 

571 

509 

986 

50  -  55 

601 

832 

672 

596 

1,270 

Below  50 

2,564 

3,496 

0 

0 

0 

Min.  Temp. 

34.8 

29.9 

54.9 

55.0 

54.9 

Mo. /Hr. 

2  8 

2  10 

2  14 

1  20 

2  4 

Day  Type 

S 

5 

3 

3 

3 

Zone  Number 


Number  of  Hours 


L  E  S 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

. MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kHh) 

DEMAND 

On  Peak 
(kW) 

OIL 

(Therm) 

WATER 
(1000  61) 

Jan 

4,367  , 

20 

747 

0 

Feb 

3,949 

20 

691 

0 

March 

4,588 

20 

587 

0 

April 

3,695 

20 

222 

0 

May 

4,406 

22 

0 

0 

June 

9,489 

89 

0 

0 

July 

15,336 

101 

0 

0 

Aug 

9,723 

87 

0 

0 

Sept 

4,006 

73 

0 

0 

Oct 

4,029 

20 

107 

0 

Nov 

3,831 

20 

393 

0 

Dec 

4,139 

20 

645 

0 

Total 

71,609 

101 

3,393 

2 

Building  Energy  Consumption  : 
Source  Energy  Consumption  : 


28,345  (Btu/Sq  Ft/Year) 
52,953  (Btu/Sq  Ft/Year) 


Floor  Area  : 


20,592  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 

. .  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3622 

3277 

3967 

3450 

3795 

3795 

3450 

3967 

3450 

3795 

3450 

3450 

43,465 

PX 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

18.9 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1160S 

AIR-CLD  COND 

COMP  25- 

-35  TONS 

ELEC 

0 

0 

0 

0 

0 

4407 

10050 

4399 

0 

0 

0 

0 

18,856 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

59.9 

71.3 

58.5 

45.4 

0.0 

0.0 

0.0 

71.3 

1 

EQS200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

187 

492 

191 

0 

0 

0 

0 

870 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3.1 

3.8 

3.0 

2.2 

0.0 

0.0 

0.0 

■  3.8 

1 

EQ5302 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

12 

20 

11 

0 

0 

0 

0 

44 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

612 

1088 

1324 

1154 

556 

0 

0 

0 

4,735 

PK 

0.0 

0.0 

0.0 

0.0 

2.8 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6.6 

1 

E04003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  EQ4003  FC  CENTRIF.  FAN  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 

REPLACE  FLUORESCENT 

BALLASTS 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2006 

OIL  FIRE  TUBE 

STEAM 

OIL 

747 

691  587 

222 

0 

0 

0 

0 

0 

107 

393 

645 

3,393 

PK 

1.4 

1.4  1.4 

1.4 

0.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4 

1  EQ5020 

HEAT  WATER  CIRC.  PUMP 

c.v. 

ELEC 

215 

194  179 

71 

0 

0 

0 

0 

0 

68 

125 

199 

1,051 

PK 

0.3 

0.3  0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1  EQ5240 

BOILER  FORCED 

DRAFT  FAN 

ELEC 

93 

84  78 

31 

0 

0 

0 

0 

0 

29 

54 

86 

454 

PK 

0.1 

O.i  0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

o.i 

0.1 

0.1 

0.1 

1  EQ5307 

BOILER  CONTROLS 

ELEC 

328 

296  274 

108 

0 

0 

0 

0 

0 

103 

190 

303 

1,602 

PK 

0.5 

0.5  0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1  EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

4 

4  4 

1 

0 

0 

0 

0 

0 

1 

3 

4 

21 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5406 

MAKE-UP  WATER 

WATER 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

1  EQ5040 

FUEL  OIL  PUMP 

c.v. 

ELEC 

104 

94  8? 

34 

0 

0 

0 

0 

0 

33 

60 

97 

510 

PK 

0.2 

0.2  0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0,2 

0,2 

0.2 

0.2 

Trane  Air  Conditioning  EconoJiics 
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•UTILITY  PEAK  CHECKSUHS  -  ALTERNATIVE  4 
REPLACE  FLUORESCENT  BALLASTS 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  100.6  (k«) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 

Eqp.  Utility 
Ref.  Equipment  Demand 
Niim.  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  EQ1160S  AIR-CLD  COND  COMP  25-35  TONS  75.2 
Sub  Total  75.2 
Sub  Total  0.0 


Air  Moving  Equipment 


1 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


6.6 


Sub  Total 


6.6 


Sub  Total 


0.0 


Miscellaneous 


Lights  18.9 
Base  Utilities  0.0 
Misc  Equipment  0.0 
Sub  Total  18.9 


Grand  Total  100.6 


K  S  U  M  S 


Percnt 
Of  Tot 

U) 

74.69 

74.69 

0.00 

6.58 

6.58 

0.00 

18.73 

0.00 

0.00 

18.73 

100.00 


Trane  Air  Conditioning  Econooics 

By;  Trane  Customer  Direct  Service  Network 

tnnttntntttnunnnntntn*unnxtuttttnt*n**ntut**nntnnnn 


tt 

tt 

n 

TRACE 

6  0  0 

ANALYSIS 

tt 

n 

tt 

u 

by 

n 

n 

tt 

uxttnuntttntntttnntutttnntuntuntntutntttttttttnntttnttti 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA' 

DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Weather  file  Code: 

Location: 

Latitude: 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb; 

Summer  Design  Wet  Bulb; 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat; 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(8tu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  13:57:39  12/27/93 

Dataset  Name;  CB2538  .TM 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main- 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

0 

0 

7,035 

0 

3,209 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,366 

12,844 

4,926 

0 

1,035 

CAPACITY  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

— . . .  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling . - - - - — -  Heating 


Main  Sys.  Aux 

.  Sys.  Opt.  Vent  Cooling  Main  Sys.  Aux. 

Sys. 

Preheat 

Reheat 

Humidif.  1 

]pt.  Vent 

Heating 

System 

System  Capacity  Capacity  Capacity 

Totals  Capacity  Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons)  (Tons) 

(Tons)  (Btuh)  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

21.2 

0.0  0.0 

21.2  -400,260 

0 

-258,452 

0 

0 

0 

-400,260 

2 

UH 

0.0 

0.0  0.0 

0.0  -386,318 

0 

0 

0 

0 

0 

-386,318 

3 

RAD 

0.0 

0.0  0.0 

0.0  -13,830 

0 

0 

0 

0 

0 

-18,830 

Totals 

21.2 

0.0  0.0 

21.2  -805.408 

0 

-258,452 

0 

0 

0 

-805,408 

The  building  peaked  at  hour  14  month  7  with 

a  capacity  of 

19.8  tons 

- 

ENGINEERING  CHECKS 

-  ALTERNATIVE  1 

REPLACE  FLUORESCENT  FIXTURES 

CDTkir  r  u  c  n  V  c 

1  M  g  i  n  L 

tKirib 

Percent  . . 

. Cooling . - 

—  Heating  — 

System 

Main/ 

System 

Outside  Cfm/ 

Cfm/  Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air  Sq  Ft 

Ton  /Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

15.00  1.31 

486.8  372.0 

32.26 

0.55 

-50.78 

7,882 

2 

Main 

UH 

0.00  0.00 

0.0  0.0 

0.00 

0.56 

-30.80 

12,541 

3 

Main 

■  RAD 

0.00  0,00 

0.0  0.0 

0.00 

0.00 

-111.42 

169 
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System  1  Peak  SZ  -  SINGLE  ZONE 

nnnnttnnttntnttn  COOLING  COIL  PEAK  tnnttttnnttnnnuttnntn  CLG  SPACE  PEAK  nntutntt  HEATING  COIL  PEAK  tuttttt 


Peaked  at  Time 

Mo/Hr;  7/14 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air 

OADB/WB/HR:  91/  74/105.0 

i 

t 

OADB; 

91 

* 

i 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

i%) 

* 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

■  0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

20.79 

t 

0 

0.00 

t 

0  -30,241 

10.34 

Glass  Solar 

21,378 

0 

21,378 

8.41 

i 

29,188 

23.77 

t 

0  0 

0.00 

Glass  Cond  • 

5,608 

0 

5,608 

2.21 

t 

5,130 

4.18 

t 

-28,015  -28,015 

9,58 

Wall  Cond 

19,751 

2,412 

22,162 

8.72 

t 

21,311 

17.35 

t 

-48,296  -53,384 

18.25 

Partition 

1,333 

1,333 

0.52 

t 

1,333 

1.09 

t 

-4,797  -4,797 

1.64 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00 

t 

0  0 

0.00 

Infiltration 

73,569 

73,569 

28.93 

t 

42,048 

34.24 

t 

-176,134  -176,134 

60.20 

Sub  Total::) 

121,638 

55,288 

176,926 

69.58 

t 

99,010 

80.63 

t 

-257,241  -292,571 

100.00 

Internal  loads 

t 

t 

Lights 

17,758 

0 

17,758 

6.98 

t 

17,209 

14.01 

* 

0  0 

0.00 

People 

7,913 

7,913 

3.11 

t 

3,088 

2.51 

t 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sub  Total::) 

25,670 

0 

0 

25,670 

10.10 

t 

20,297 

16.53 

t 

0  0 

0.00 

Ceiling  Load 

9,390 

-9,390 

0 

0.00 

* 

5,981 

4.87 

t 

-11,398  0 

0.00 

Outside  Air 

0 

0 

0 

42,955 

16.89 

t 

0 

0.00 

t 

0  0 

0.00 

Sup.  Fan  Heat 

11,003 

4.33 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.85 

% 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

-2,489 

-2,489 

-0.98 

t 

-2,489 

-2.03 

t 

0  0 

0.00 

Exhaust  Heat 

-7,027 

0 

-7,027 

-2.76 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

% 

% 

0 

0.00 

Grand  Total::) 

154,209 

46,107 

0 

254,274 

100.00 

t 

122,799 

100.00 

* 

-268,639  -292,571 

100.00 

nnni 

Tiir  Ann  Pi 

rr  rpTTnki _ 

_  _  AnrAc _ 

- uuuLino  uuiL  0CLCi..iiun 

- AKtHO - - — • 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf] 

1  ix) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

7,882 

Main  Clg  21.2 

254.3 

202.2 

10,315 

81.4  68.8  88.3 

63.1  61.6 

81.7 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

3,955 

0  0 

Totals  21.2 

254.3 

Wall 

3,560  403  11 

UCATTWA 

/^nr t  nrt  r/'T 

mil 

_ _ _ _ ATDPI 

CUriTWCCDTk 

rucriFO _ 

--TCMnCDATIIDCC 

KlKi  LUHu  ^wlUi^ 

1 LurLnn i unto  ; 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

15.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

1,547 

0  Clg  Cfm/Sqft 

1.31 

SADB  64.1 

125.C 

Main  Htg  -400.3 

4,331 

40.1 

125.0 

Infil 

2,529 

2,529  Clg  Cfm/Ton 

486.80 

Plenum  82.5 

39.8 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

10,315 

4,331  Clg  Sqft/Ton 

371.98 

Return  79.8 

45.2 

Preheat  -258.5 

10,315 

40.1 

63.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

32.26 

Ret/OA  81.4 

45.2 

Reheat  0.0 

0 

0.0 

0.0 

Return 

10,177 

4,331  No.  People 

17 

Runarnd  75.0 

68. C 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

1,409 

0  Htg  1  OA 

0.0 

Fn  MtrTD  0.2 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0  '  Htg  Cfm/SqFt 

0.55 

Fn  BldTD  0.2 

O.C 

Total  -400.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-50.78 

Fn  Frict  0.6 

O.C 

Trane  Air  Conditioning  Economics 
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System  2  Block  UH  -  UNIT  HEATERS 

tntnnnnnntnxttn*  COOLING  COIL  PEAK  tntnntumtunnnnnnnt  CLG  SPACE  PEAK  nnttnttn  HEATING  COIL  PEAK 


Peaked  at  Time  ; 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0  * 

Ho/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR: 

0/  0/  0.0 

i 

t 

OAOB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. 'Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

i 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-23,735 

-53,053 

13.73 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-26,764 

-26,764 

6.93 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-74,257 

-78,211 

20.25 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-4,797 

-4,797 

1.24 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-223,493 

-223,493 

57.85 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-353,046 

-386,318 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-39,267 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-392,313 

-386,318 

100.00 

•COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D8/W8/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

12,541 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

1,853 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

8,614 

0 

0 

Totals 

0.0 

0.0 

Nall 

6,759 

385 

6 

ucATTur'  rrm  eci  rv'TTnw  _ 

.ATDCI  ftUC  (  rftti  \ 

_ rwf'TurroTUf' 

rucr^vo 

TrunrnA 

Tirnpp  /] 

c\ 

MuHllno  I/UIL  buLLvIiUfi 

HlKiLUnu  ^ClUly 

LnuinLtrMiTu 

1  tnrtnmuAto  \v ) 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

119.2 

Main  Htg 

-386.3 

7,035 

68.8 

119.2 

Infil 

0 

3,209 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

40.3 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

7,035 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

7,035 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.56 

Fn  BldTD 

0.0 

0.0 

Total 

-386.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-30.80 

Fn  Frict 

0.0 

0.1 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  RAO  -  RADIATION 

txtttxttttttttttttttttttt  COOLING  COIL  PEAK  ttttttttttttttttttttttittttttut  CLG  SPACE  PEAK  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

0AD8/WB/HR: 

0/  0/  0.0 

* 

t 

OAOB: 

0  * 

* 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

t 

Space 

Percnt  *  Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot  *  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  *  (Btuh)  (Btuh) 

U) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  -923 

4.90 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  *  -1,250  -1,250 

6.64 

Hall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  *  -3,682  -4,816 

25.58 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  *  -11,840  -11,840 

62.88 

Sub  Total”) 

0 

0 

0 

0.00 

* 

0 

0.00  *  -16,772  -18,830 

100.00 

Internal  Loads 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  *  -2,058  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Neat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

* 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  *  -18,830  -18,830 

100.00 

vUDLinb  LUIL  ouLLUllUri 

- 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  OB/WB/HR  Gross  Total  Glass  (sf) 

i  (») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains  Floor 

169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  Roof 

169 

0  0 

Totals  0.0 

0.0 

Wall 

371  18  5 

ucATT  yr 

rriTj  eci  crTTnu--— -- 

-ATOCl ftyc 

1 

riir^T urrnT kl/^ 

TrunrnATirnrp 

/r\ 

tuiL  otLtuiiun 

nlKrLUno  ^CTfRJ 

— icnrcnMiunco  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA  0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft  0.00 

SADB  0.0 

68.1 

Main  Htg  -18.8 

0  0.0 

0.0 

Infil 

0 

170 

Clg  Cfm/Ton  0.00 

Plenum  0.0 

29.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton  0.00 

Return  0.0 

29.6 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft  0.00 

Ret/OA  0.0 

29.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People  0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA  0.0 

Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt  0.00 

Fn  BldTD  0.0 

0.0 

Total  -18.8 

Auxil 

0 

0 

Htg  Btuh/SqFt  -111.42 

Fn  Frict  0.0 

0.0 
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•BUILDING  U-VALUES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. . BUILDING  U-VALUES 


. Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (Btu/ 


Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 


1  BASEMENT  0.144  0.000  0.000  0.000  0.000  0.000  0.000  0.304  0.000 

2  RECEIVING  0.000  0.000  0.000  0.000  0.214  1.040  1.086  0.289  0.317 

3  STORE  0.000  0.000  0.000  0.000  0.214  0.000  0.000  0.289  0.317 

4  LOBBY  0.000  0.000  0.000  0.000  0.214  1.040  1.086  0.269  0.317 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000  0.214  1.040  1.086  0.289  0.317 

5  BATH  ROOMS  0.000  0.000  0.000  0.000  0.214  1.040  1.086  0.289  0.317 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000  0.214  1.040  1.086  0.289  0.317 

System  1  Total/Ave.  0.144  0.000  0.000  0.000  0.214  1.040  1.086  0.289  0.317 

1  BASEMENT  0.144  0.000  0.000  0.000  0.000  0.000  0.000  0.304  0.000 

2  RECEIVING  0.000  0.000  0.000  0.000  0.214  1.040  1.086  0.289  0.317 

3  STORE  0.000  0.000  0.000  0.000  0.214  0.000  0.000  0.289  0.317 


4  LOBBY 

Zone  1  Total/Ave. 
6  MED.  WAREHOUSE 


Zone 

System 


3  Total/Ave. 
2  Total/Ave. 


5  BATH  ROOMS 


Zone 

System 


2  Total/Ave. 

3  Total/Ave. 


Building 


0.000  0.000  0.000 
0.144  0.000  0.000 
0.000  0.000  0.000 
0.000  0.000  0.000 
0.144  0.000  0.000 
0.000  0.000  0.000 
0.000  0.000  0.000 
0.000  0.000  0.000 
0.144  0.000  0.000 


0.000  0.214  1.040 
0.000  0.214  1.040 
0.000  0.077  0.000 
0.000  0.077  0.000 
0.000  0.137  1.040 
0.000  0.214  1.040 
0.000  0.214  1.040 
0.000  0.214  1.040 
0.000  0.162  1.040 


1.086  0.269  0.317 
1.086  0.289  0.317 
0.000  0.130  0.000 
0.000  0.130  0.000 
1.086  0.200  0.317 
1.086  0.289  0.317 
1.086  0.289  0.317 
1.086  0.289  0.317 
1.086  0.231  0.317 


133.6  31.44 

110.6  24.01 

40.3  9.07 
78.9  17.36 

100.3  23.13 

174.6  37.62 

174.6  37.62 

101.9  23.44 

133.6  31.44 

110.6  24.01 

40.3  9.07 

78.9  17.36 

100.3  23.13 

83.4  17.40 

83.4  17.40 

93.8  20.92 

174.6  37.62 

174.6  37.62 

174.6  37.62 

97.6  22.02 
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BUILDING  AREAS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. . . . . BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duolicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Ml 

Area 

Number 

Description 

Fir 

Rid 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

w 

(sqft) 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1  ' 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

■  3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

60S 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

X 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

i 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

i. 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

i 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
-  REPLACE  FLUORESCENT  FIXTURES 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.162  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  ^  0.292  (8tu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.221  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  12.27  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  ^  16.56  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

— — 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(») 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfin) 

Hours 

(%) 

Hours 

0  -  5 

1.1 

4 

18 

-53,193 

37 

1,011 

867.5 

0 

0 

0.0 

0 

0 

5  -  10 

2.1 

0 

0 

-106,386 

17 

475 

1,735.0 

0 

0 

0.0 

0 

0 

10  -  15 

3.2 

5 

22 

-159,579 

13 

363 

2,602.5 

0 

0 

0.0 

0 

0 

15  -  20 

4.2 

0 

0 

-212,772 

1 

15 

3,470.0 

0 

0 

0.0 

0 

0 

20  -  25 

5.3 

5 

19 

-265,965 

1 

21 

4,337.5 

11 

654 

0.0 

0 

0 

25  -  30 

6,4 

0 

0 

-519,158 

0 

0 

5,204.9 

0 

0 

0.0 

0 

0 

30  -  35 

7.4 

10 

41 

-372,351 

1 

37 

6,072.4 

0 

0 

0.0 

0 

0 

35  -  40 

8.5 

5 

19 

-425,544 

29 

795 

6,939.9 

0 

0 

0.0 

0 

0 

40  -  45 

9.5 

16 

65 

-478,737 

0 

0 

7,807.4 

83 

5,088 

0.0 

0 

0 

45  -  50 

10.6 

12 

50 

-531,930 

0 

0 

8,674.9 

0 

0 

0.0 

0 

0 

50  -  55 

11.7 

4 

15 

-585,123 

0 

0 

9,542.4 

0 

0 

0.0 

0 

0 

55  -  60 

12.7 

5 

19 

-638,316 

0 

0 

10,409.9 

5 

295 

0.0 

0 

0 

60  -  65 

13.8 

9 

38 

-691,509 

0 

0 

11,277.4 

2 

121 

0.0 

0 

0 

65  -  70 

14.8 

14 

60 

-744,702 

0 

0 

12,144.9 

0 

0 

0.0 

0 

0 

70  -  75 

15.9 

0 

0 

-797,895 

0 

0 

13,012.4 

0 

0 

0.0 

0 

0 

75  -  80 

17.0 

5 

20 

-851,088 

0 

0 

13,879.9 

0 

0 

0.0 

0 

0 

80  -  85 

18.0 

5 

20 

-904,281 

0 

0 

14,747.4 

0 

0 

0.0 

0 

0 

85  -  90 

19.1 

o 

L 

10 

-957,474 

0 

0 

15,614.8 

0 

0 

0.0 

0 

0 

90  -  95 

20.1 

0 

0 

-1,010,667 

0 

0 

16,482.3 

0 

0 

0.0 

0 

0 

95  -  100 

21.2 

0 

0 

-1,063,860 

0 

0 

17,349.8 

0 

0 

0.0 

0 

-  0 

Hours  Off 

0.0 

0 

3,344 

0 

0 

6,043 

0.0 

0 

2,602 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


B  U  I  L  D  I 


TEMPERATURE  PROFILES 


leiBperature 

.  Range 

1 

2 

1 

3 

2 

(F) 

Max.  Temp. 

82.7 

82.8 

94.1 

92.4 

89.7 

Mo. /Hr. 

7  21 

7  20 

8  21 

8  19 

8  21 

Day  Type 

4 

4 

1 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

0 

90  -  95 

0 

0 

1,320 

831 

0 

85  -  90 

0 

0 

1,048 

1,167 

1,292 

80  -  85 

337 

301 

560 

930 

1,044 

75  -  80 

2,300 

1,955 

438 

213 

848 

70  -  75 

783 

1,049 

663 

943 

488 

65  -  70 

680 

367 

1,934 

1,909 

1.685 

60  -  65 

291 

119 

1,554 

1,638 

1,147 

55  -  60 

1,101 

641 

571 

529 

986 

50  -  55 

670 

832 

672 

600 

1.270 

Below  50 

2,598  3,496 

0 

0 

0 

Min.  Temp. 

34.6 

29.9 

54.9 

55.0 

54.9 

Mo. /Hr. 

2  10 

2  10 

1  16 

1  20 

2  4 

Day  Type 

5 

5 

3 

3 

5 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 
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HONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 

. . MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 
Off  Peak 
(kWh) 

DEMAND 

On  Peak 
(kW) 

OIL 

(Therm) 

WATER 
(1000  Gl) 

Jan 

3,751 

17 

748 

0 

Feb 

3,392 

17 

692 

0 

March 

3,913 

17 

598 

0 

April 

3,108 

17 

233 

0 

May 

3,760 

18 

0 

0 

June 

8,516 

81 

0 

0 

July 

14,536 

96 

0 

0 

Aug 

8,301 

83 

0 

0 

Sept 

3,419 

69 

0 

0 

Oct 

3,388 

17 

111 

0 

Nov 

3,312 

17 

404 

0 

Dec 

3,552 

17 

645 

0 

Total 

62,948 

96 

3,431 

2 

Building  Energy  Consumption  ^ 
Source  Energy  Consumption  : 


27,096  (Btu/Sq  Ft/Year) 
48,842  (Btu/Sq  Ft/Year) 


Floor  Area  : 


20,592  (Sq  Ft) 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

3006 

2719 

3292 

2863 

3149 

PK 

15.6 

15.6 

15,6 

15.6 

15.6 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1160S 

AIR-CLD  COND  COMP  25-35  TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5302 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

612 

PK 

0.0 

0.0 

0.0 

0.0 

2.8 

1 

E04003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

3149 

2863 

3292 

2863 

3149 

2863 

2863 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4094 

9850 

3843 

0 

0 

0 

0 

56.1 

70.2 

57.6 

44.8 

0.0 

0.0 

0.0 

173 

479 

165 

0 

0 

0 

0 

2.9 

3.7 

3.0 

2.1 

0.0 

0.0 

0.0 

12 

20 

9 

0 

0 

0 

0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

1088 

1324 

993 

556 

0 

0 

0 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Total 


36,068 

15.6 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


17,786 

70.2 


817 

3.7 


42 

0.1 


4,573 

6.6 


0 

0.0 


Trane  Air  Conditioning  Economics 

V  600 

By:  Trane  Customer  Direct 

Service  Network 

PAGE  12 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

REPLACE  FLUORESCENT  FIXTURES 

ELEC 

0 

0  0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2006 

OIL  FIRE  TUBE  STEAM 

OIL 

748 

692  598  233  0 

0 

0 

0 

0 

111 

404 

645 

3,431 

PK 

1.4 

1.4  1.4  1.4  0.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4  ; 

1  EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

215 

194  179  71  0 

0 

0 

0 

0 

69 

130 

199 

1,058 

PK 

0.3 

0.3  0.3  0.3  0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1  E05240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

93 

84  78  31  0 

0 

0 

0 

0 

30 

56 

86 

457 

PK 

0.1 

0.1  0.1  0.1  0,1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

1  EQ5307 

BOILER  CONTROLS 

ELEC 

328 

296  274  108  0 

0 

0 

0 

0 

106 

198 

303 

1,612 

PK 

0.5 

0.5  0.5  0.5  0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1  EQ5061 

CONDENSATE  RETURN  PUHP 

ELEC 

4 

4  4  10 

0 

0 

0 

0 

1 

3 

4 

21 

PK 

0.0 

0.0  0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

^1^  EQ5406 

MAKE-UP  WATER 

WATER 

0 

0  0  0  0 

0 

0 

0 

0 

0 

0 

0 

2 

PK 

0.0 

0.0  0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5040 

FUEL  OIL  PUMP  C.V. 

ELEC 

104 

94  87  34  0 

0 

0 

0 

0 

34 

63 

97 

513 

PK 

0.2 

0.2  0.2  0.2  0.2 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
REPLACE  FLUORESCENT  FIXTURES 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  96.3  (kH) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Niim.  Code  Name  Equipment  Description 

(kW) 

U) 

Cooling  Equipment 

1  EQ1160S  AIR-CLO  COND  COMP  25-35  TONS 

74.0 

76.88 

Sub  Total 

74.0 

76.88 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

6.6 

6.88 

Sub  Total 

6.6 

6.88 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

15.6 

16.25 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

15.6 

16.25 

Grand  Total 


96.3  100.00 


Trane  Air  Conditioning  Economics  V  600 
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tuntnnnntmttnnnnnnunnnntnnnnnnnntnttnntnttnn 


n 

n 

TRACE 

6  0  0 

ANALYSIS 

** 

n 

n 

n 

by 

n 

u 

n 

nntntnnunntnnnntnttnnnnitnntntnnttntmntntunnt** 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Heather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number; 

Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb; 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(8tu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Oate  Program  was  Run:  14;  9:19  12/27/93 

Dataset  Name:  CB253B  .TM 


Trane  Air  Conditioning  Econotaics 
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AIRFLOW  -  ALTERNATIVE  2 
INFRARED  HEATERS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Mam  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nudiber  Type 

(Cfm) 

(Cfm) 

(Cfin) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  sz 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

0 

0 

7,035 

0 

3,035 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,366 

12,844 

4,752 

0 

1,035 

CAPACITY  -  ALTERNATIVE  2 
INFRARED  HEATERS 


■ . —  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

Cooling  — - - - - Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  SZ 

22.7 

0.0 

0.0 

22.7 

-400,260 

0 

-247,741 

0 

0 

0 

-400,260 

2  UH 

0.0 

0.0 

0.0 

0.0 

-374,200 

0 

0 

0 

0 

0 

-374,200 

3  RAD 

0.0 

0.0 

0.0 

0.0 

-18,830 

0 

0 

0 

0 

0 

-18,830 

Totals 

22,7 

0.0 

0.0 

22.7 

-793,289 

0 

-247,741 

0 

0 

0 

-793,289 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  21.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
INFRARED  HEATERS 

.  ENGINEERING  CHECKS 


Percent  . Cooling . Heating 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

15.00 

1.31 

454.6 

347,4 

34.54 

0.55 

-50.78 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-29.84 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-111.42 

169 
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System  1  Peak  SZ  -  SINGLE  ZONE 

unnnttnttttttnntn  COOLING  COIL  PEAK  nununtnnnnutunmtn  CLG  SPACE  PEAK  nnntunt  HEATING  COIL  PEAK  nttnn 


Peaked  at  Time 

Mo/Hr:  ' 

7/14 

% 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB/WB/HR:  ' 

91/  74/105.0 

t 

t 

0A08: 

91  * 

t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.LLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

19.42 

t 

0 

0.00  * 

0 

-30,241 

10.34 

Glass  Solar 

21,378 

0 

21,378 

7.85 

t 

29,188 

21.86  * 

0 

0 

0.00 

Glass  Cond 

5,608  ■ 

0 

5,608 

2.06 

t 

5,130 

3.84  * 

-28,015 

-28,015 

9,58 

■  Wall  Cond 

19,751 

2,412 

22,162 

8.14 

t 

21,311 

15.96  * 

-48,296 

-53,384 

18.25 

Partition 

1,333 

1,333 

0.49 

t 

1,333 

1.00  * 

-4,797 

-4,797 

1.64 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

77,699 

77,699 

28.54 

% 

42,048 

31.49  * 

-176, 

,134 

-176,134 

60.20 

Sub  Total::) 

125,768 

55,288 

181,056 

66.50 

t 

99,010 

74.16  * 

-257,241 

-292,571 

100.00 

Internal  Loads 

t 

t 

Lights 

28,943 

0 

28,943 

10.63 

27,921 

20.91  * 

0 

0 

0.00 

People 

7,913 

7,913 

2.91 

% 

3,088 

2.31  * 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

36,856 

0 

0 

36,856 

13.54 

t 

31,009 

23.23  * 

0 

0 

0.00 

Ceiling  Load 

9,390 

-9,390 

0 

0.00 

t 

5,981 

4.48  * 

-11,398 

0 

0,00 

Outside  Air 

0 

0 

0 

45,625 

16.76 

t 

0 

0,00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

11,003 

4.04 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.66 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0,00  * 

0 

0.00 

OV/UNDR  Sizing 

-2,489 

-2,489 

-0.91 

% 

-2,489  - 

-1.86  * 

0 

0 

0.00 

Exhaust  Heat 

-7,027 

0 

-7,027 

-2.58 

t 

0,00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Total::) 

169,525 

46,107 

0 

272,260 

100.00 

i 

133,510 

100.00  * 

-268,639 

-292,571 

100.00 

_ _ rnni  TMZ'  on  rmnikt 

Anr  An 

. lUULlNb  lUIL  bcLtlliUN - 

---- 

-AREhS - 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  DB/W8/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

7,882 

Main  Clg  22.7 

272.3 

213.4 

10,315 

81.4  68.4  86.2 

62.1  60.5 

78.5 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

3,955 

0  0 

Totals  22.7 

272.3 

Wall 

3,560  403  11 

A  T  nci  Ahtc  1  \ 

I 

r  11 A  7 11  r  r  n  T 11 A 

/f\ 

nCHIinu  vUlL  JuLLUliUn 

- HiKrLUWb  (CTmj 

-  "tnninLLMnia 

-1  irr“* 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

15.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

1,547 

0  Clg  Cfm/Sqft 

1.31 

SADB  63.1 

125.0 

Main  Htg  -400.3 

4,331 

40.1 

125.0 

Infil 

2,529 

2,529  Clg  Cfm/Ton 

454.64 

Plenum  82.5 

39.8 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

10,315 

4,331  Clg  Sqft/Ton 

347.40 

Return  79.8 

45.2 

Preheat  -247.7 

10,315 

40. i 

62.1 

Mincfm 

,  0 

0  Clg  Btuh/Sqft 

34.54 

Ret/OA  81.4 

45.2 

Reheat  0.0 

0 

0.0 

0.0 

Return 

10,177 

4,331  No.  People 

17 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

1,409 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.2 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0  Htg  Cfm/SqFt 

0.55 

Fn  BldTD  0.2 

0.0 

Total  -400.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-50.78 

Fn  Frict  0.6 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  UH  -  UNIT  HEATERS 

nnnnnnnnntnntt  COOLING  COIL  PEAK  CLG  SPACE  PEAK  nttnnnn  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  —> 

Mo/Hr:  ( 

5/  0 

t 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR; 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
± 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(•<) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-23,735 

-53,053 

14.18 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-26,764 

-26,764 

7.15 

'  Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-74,257 

-78,211 

20.90 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

-4,797 

-4,797 

1.28 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-211,374 

-211,374 

56.49 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-340,928 

-374,200 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

.0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-39,267 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0,00 

* 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00  * 

0 

0.00 

Grand  Total”) 

0 

0 

0 

0 

0.00 

t 

0 

♦ 

0.00  * 

-380,195 

-374,200 

100.00 

i.'UULlnu  vUlL  OlLlVIIUm 

AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/WB/HR 

'Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,541 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0, 

.0 

0.0  0.0 

0.0 

Part  1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

Roof  8,614 

0  0 

Totals  0.0 

0.0 

Wall  6,759  385  6 

urATTkiA  rnri  cci  criTnu-.--— - 

.ATOCI  niilO 

/m\ 

1  UUiL  iuLLtliUn 

nlKiLUno  [CTIRj' 

. HMUiNttKinb  — 

IN  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Nbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SAD8  0.0 

117.7 

Main  Htg  -374.2 

7,1 

535  68.8 

117.7 

Infil 

0 

3,035  Clg  Cfra/Ton 

0.00  Plenum  0.0 

40.3 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

7,035  Clg  Sqft/Ton 

0.00  Return  0.0 

63.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

7,035  No. 

,  People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn 

MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.56  Fn 

BldTD  0.0 

0.0 

Total  -374.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-29.84  Fn 

Frict  0.0 

0.1 

Trane  Air  Conditioning  Economics 
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System  3  Block  RAO  -  RADIATION 

nntuunnnntntm*  COOLING  COIL  PEAK  «**«4;***n*J;»*n******»**tu»*  CLG  SPACE  PEAK  nnuttnn  HEATING  COIL  PEAK  ttttttn 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

% 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

0AD8/W8/HR: 

0/  0/  0.0 

i 

t 

DADS: 

0  * 
t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.fLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

-923 

4.90 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-1,250 

-1,250 

6.64 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-3,682 

-4,816 

25.58 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-11,840 

-11,840 

62.88 

Sub  Total::) 

0 

0 

0 

0.00 

% 

0 

0.00  * 

-16,772 

-18,830 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-2,058 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

.0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-18,830 

-18,830 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/W8/HR 

Gross  Total  Glass  (sf) 

(i) 

(Tons) 

(Mbh) 

(Mbh) 

(cfffl) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

169 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

•  0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

169 

0 

0 

Totals 

0.0 

0.0 

Nall 

371 

18 

5 

UCATT  HZ' 

f'nn  oci  cpTTnki _ _ 

■AIRFLOWS  (cfm) 

"ENGINEERING  CHECKS- 

--TEMPERATURES  (F)— 

— HcHl  if'lb 

lUiL  otLtlliUIi - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfra) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-18.8 

( 

)  0.0 

0.0 

Infil 

0 

170 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

29,6 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

29.6 

Preheat 

0.0 

( 

)  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

29.6 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

( 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-18.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-111.42 

Fn  Frict 

0.0 

O.C 

Trane  flir  Conditioning  Economics  V  600 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS 


BUILDING  U -  V  A  L  U  E  S 


Room 


Number 

Description 

Part. 

1 

BASEHENT 

0.144 

2 

RECEIVING 

0.000 

3 

STORE 

0.000 

4 

LOBBY 

0.000 

Zone 

1  Total/Ave. 

0.144 

5 

BATH  ROOHS 

0.000 

Zone 

2  Total/Ave. 

0.000 

System 

1  Total/Ave. 

0.144 

1 

BASEHENT 

0.144 

2 

RECEIVING 

0.000 

3 

STORE 

0.000 

4 

LOBBY 

0.000 

Zone 

1  Total/Ave. 

0.144 

6 

HED.  WAREHOUSE 

0.000 

Zone 

3  Total/Ave. 

0.000 

System 

2  Total/Ave. 

0.144 

5 

BATH  ROOHS 

0.000 

Zone 

2  Total/Ave. 

0.000 

System 

3  Total/Ave. 

0.000 

Building 

0.144 

Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.077 

0.000 

0.000 

0.000 

0.000 

0.077 

O.QOO 

0.000 

0.000 

0.000 

0.137 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.214 

1.040 

0.000 

0.000 

0.000 

0.162 

1.040 

Room  Room 
Hass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Hindu 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.289 

0.317 

110.6 

24.01 

0.000 

0.289 

0.317 

40.3 

9.07 

1.086 

0.269 

0.317 

78.9 

17.36 

1.086 

0.289 

0.317 

100.3 

23.13 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

101.9 

23.44 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.289 

0.317 

110.6 

24.01 

0.000 

0.289 

0.317 

40.3 

9.07 

1.086 

0.269 

0.317 

78.9 

17.36 

1.086 

0.289 

0.317 

100.3 

23.13 

0.000 

0.130 

0.000 

83.4 

17.40 

0.000 

0.130 

0.000 

83.4 

17.40 

1.086 

0.200 

0.317 

93.8 

20.92 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.231 

0.317 

97.6 

22.02 
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BUILDING  AREAS  -  ALTERNATIVE  2 
INFRARED  HEATERS 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

fsqft) 

(sqft) 

(sqft) 

(sqft) 

U) 

(sqft) 

(sqft) 

{%) 

(sqft) 

1 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

i 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

i 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

1 

i 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

.  0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
INFRARED  HEATERS 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.162  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  -  0.292  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.221  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  12.27  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  16.56  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
INFREREO  HEATERS 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load 

.  Heating  Load 

— —  Cooling  Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  -  5 

(Ton) 

1.1 

M 

4 

19 

(Btuh) 

-52,052 

(i) 

53 

1,771 

(Cfm) 

867.5 

(%) 

0 

0 

(Cfm) 

0.0 

(%) 

0 

0 

5  -  10 

2.3 

4 

18 

-104,103 

14 

462 

1,735.0 

0 

0 

0.0 

0 

0 

10  -  15 

3.4 

4 

19 

-156,155 

9 

310 

2,602.5 

0 

0 

0.0 

0 

0 

15  -  20 

4.5 

4 

22 

-208,206 

2 

62 

3,470.0 

0 

0 

0.0 

0 

0 

20  -  25 

5.7 

1 

4 

-260,258 

1 

24 

4,337.5 

9 

571 

0.0 

0 

0 

25  -  30 

6.8 

11 

56 

-312,309 

16 

528 

5,204.9 

0 

0 

0.0 

0 

0 

30  -  35 

7.9 

1 

4 

-364,361 

6 

207 

6,072.4 

0 

0 

0.0 

0 

0 

35  -  40 

9.1 

8 

41 

-416,412 

0 

0 

6,939.9 

0 

0 

0.0 

0 

0 

40  -  45 

10.2 

12 

61 

“468,464 

0 

0 

7,807.4 

83 

5,088 

0.0 

0 

0 

45  -  50 

11.3 

14 

68 

-520,515 

0 

0 

8,674.9 

0 

0 

0.0 

0 

0 

50  -  55 

12.5 

1 

5 

-572,567 

0 

0 

9,542.4 

0 

0 

0.0 

0 

0 

55  -  60 

13.6 

4 

19 

-624,618 

0 

0 

10,409.9 

5 

295 

0.0 

0 

0 

60  -  65 

14.7 

11 

53 

-676,670 

0 

0 

11,277.4 

3 

204 

0.0 

0 

0 

65  -  70 

15.9 

12 

60 

-728,721 

0 

0. 

12,144.9 

0 

0 

0.0 

0 

0 

70  -  75 

17.0 

0 

0 

-780,773 

0 

0 

13,012.4 

0 

0 

0,0 

0 

0 

75  -  80 

18.2 

4 

20 

-832,825 

0 

0 

13,879.9 

0 

0 

0.0 

0 

0 

80  -  85 

19.3 

4 

20 

-884,876 

0 

0 

14,747.4 

0 

0 

0.0 

0 

0 

85  -  90 

20.4 

2 

10 

-936,928 

0 

0 

15,614.8 

0 

0 

0.0 

0 

0 

90  -  95 

21.6 

0 

0 

-988,979 

0 

0 

16,482.3 

0 

0 

0.0 

0 

0 

95  -  100 

22.7 

0 

0 

-1,041,031 

0 

0 

17,349.8 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,261 

0 

0 

5,396 

0.0 

0 

2,602 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
INFRERED  HEATERS 


BUILDING  TEMPERATURE  PROFILES 


Teniperature 

Range 

1 

2 

1 

3 

2 

(F) 

Max.  Temp. 

82.8 

82.8 

96.1 

93.7 

89.7 

Mo. /Hr. 

7  22 

7  20 

8  22 

8  19 

8  21 

Day  Type 

4 

4 

1 

1 

1 

Above 

100 

0 

0 

0 

0 

0 

95  - 

100 

0 

0 

270 

0 

0 

90  - 

95 

0 

0 

1,498 

1,200 

0 

85  - 

90 

0 

0 

999 

857 

1,292 

80  - 

85 

355 

301 

173 

871 

1,044 

75  - 

80 

2,322 

1,955 

550 

155 

848 

70  - 

75 

903 

1,049 

602 

727 

488 

65  - 

70 

536 

367 

1,997 

491 

1,685 

60  - 

65 

300 

119 

1,451 

360 

1,147 

55  - 

60 

1,194 

641 

552 

1,517 

986 

50  - 

55 

637 

832 

668 

2,582 

1,270 

Below  50 

2,513 

3,496 

0 

0 

0 

Min.  Temp. 

35.1 

29.9 

54.9 

54,9 

54.9 

Mo. /Hr. 

2  8 

2  10 

1  3 

1  9 

2  4 

Day  Type 

5 

5 

5 

5 

3 

Zone  Number 


Number  of  Hours 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  23 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
INRARED  HEATERS 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kHh) 

(kW) 

(Therm) 

(1000  Gl) 

Jan 

5,656 

27 

765 

0 

Feb 

5,186 

27 

746 

0 

March 

5,926 

27 

472 

0 

April 

4,860 

27 

144 

0 

May 

5,733 

28 

0 

0 

June 

11,752 

97 

0 

0 

July 

16,987 

110 

0 

0 

Aug 

12,060 

96 

0 

0 

Sept 

5,212 

81 

0 

0 

Oct 

5,332 

27 

76 

0 

Nov 

5,057 

27 

303 

0 

Dec 

5,500 

27 

703 

1 

Total 

89,262 

110 

3,208 

2 

Building  Energy  Consumption  :  30,374  (Btu/Sq  Ft/Year)  Floor  Area  =  20,592  (Sq  Ft) 

Source  Energy  Consumption  ^  60,788  (Btu/Sq  Ft/Year) 


Trane  Air  Conditioning  Economics 
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INRAREO  HEATERS 


EQUIPMENT  ENERGY  CONSUMPTION 


fief  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

4888 

4423 

5354 

4655 

5121 

PK 

25.4 

25.4 

25.4 

25.4 

25.4 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH2O 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

•1 

EQ1160S 

AIR-CLO  CONO  COMP  25-35  TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5302 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

612 

PK 

0.0 

0.0 

0.0 

0.0 

2.8 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

5121 

4655 

5354 

4655 

5121 

4655 

4655 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5222 

10468 

5235 

0 

0 

0 

0 

61.3 

73.5 

60.4 

46.6 

0.0 

0.0 

0.0 

222 

519 

231 

0 

0 

0 

0 

3.2 

4.0. 

3.2 

2.3 

0.0 

0.0 

0.0 

15 

20 

13 

0 

0 

0 

0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

1173 

1324 

1227 

556 

0 

0 

0 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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Total 


58,659 

25.4 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


20,925 

73.5 


972 

4.0 


43 

0.1 


4,892 

6.6 


0 

0.0 
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INRAREO  HEATERS 


ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2006 

OIL 

FIRE  TUBE  STEAM 

OIL 

765 

746 

472 

144 

0 

PK 

1.4 

1.4 

1.4 

1.4 

0.1 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

222 

220 

165 

59 

0 

PK 

0.3 

0.3 

0.3 

0.3 

0.3 

1 

EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

96 

95 

71 

26 

0 

PK 

0.1 

0.1 

0.1 

0.1 

0.1 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

338 

336 

252 

90 

0 

PK 

0.5 

0.5 

0.5 

0.5 

0.5 

1 

EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

5 

4 

3 

1 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5406 

MAKE-UP  WATER 

NATER 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5040 

FUEL 

OIL  PUMP  C.V. 

ELEC 

108 

107 

80 

29 

0 

PK 

0.2 

0.2 

0.2 

0.2 

0.2 
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0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0 

0.0 


0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

76 

303 

703 

3,208 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4 

0 

0 

61 

116 

244 

1,088 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0 

0 

26 

50 

105 

470 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0 

0 

93 

177 

372 

1,658 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

0 

0 

1 

2 

5 

22 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

1 

2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

30 

56 

118 

528 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

0 

0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
INRAREO  HEATERS 

. — . UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  109.6  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Parent 

Ref.  Equipment 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment  Description 

(kW) 

w 

Cooling  Equipment 

1  EQ1160S 

AIR-CLD  COND  COMP  25-35  TONS 

77.5 

70.75 

Sub  Total 

77.5 

70.75 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

6.6 

6.04 

Sub  Total 

6.6 

6.04 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

25.4 

23.21 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

.Sub  Total 

25.4 

23.21 

Grand  Total 

109.6 

100.00 
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tt 

** 

n 

TRACE 

6  0  0 

ANALYSIS 

n 

U 

n 

by 

** 

n 

n 

tuttnntnnntnttutttnunnnntnttttntntnuttunntnnunnn* 

tn*u***n*n*ntntn*n*nnun**nu*tnttnntunuttnuuunnnttt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 

Weather  File  Code:  CARLISLE 


Location: 

ENERGY 

SAVINGS  OPPORTUNITY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(f) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  ,  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTO/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  14:21:53  12/27/93 

Dataset  Name:  CB2536  .TM 
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•AIRFLOH  -  ALTERNATIVE  3 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

• —  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfiii) 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

1,547 

10,315 

3,276 

12,387 

1,547 

0 

1,035 

2  UH 

0 

0 

5,970 

0 

2,620 

0 

0 

3  RAD 

0 

0 

0 

0 

128 

0 

0 

Totals 

1,547 

10,315 

9,245 

12,387 

4,295 

0 

1,035 

CAPACITY  -  ALTERNATIVE  3 
COMBINED  ECOS 

.  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

. Cooling . Heating 


Main  Sys. 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ  . 

15.0 

0.0 

0.0 

15.0 

-232,997 

0 

-120,174 

0 

0 

0 

-232,997 

2 

UH 

0.0 

0.0 

0.0 

0.0 

-298,940 

0 

0 

0 

0 

0 

-298,940 

3 

RAD 

0.0 

0.0 

0.0 

0.0 

-11,650 

0 

0 

0 

0 

0 

-11,650 

Totals 

15.0 

0.0 

0.0 

15.0 

-543,587 

0 

-120,174 

0 

0 

0 

-543,587 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  14.6  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  3 
COMBINED  ECOS 

.  ENGINEERING  CHECKS 


Percent 

-  Cooling  . 

—  Heating  — 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

15.00 

1.31 

688.9 

526.4 

22.80 

0.42 

-29.56 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.48 

-23.84 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-68.94 

169 
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System  1  Peak  SZ  -  SINGLE  ZONE 

nnnnntnntnttntn  COOLING  COIL  PEAK  ttntnntnttnntnnntnnn  CLG  SPACE  PEAK  tntnwtn  HEATING  COIL  PEAK  *****t*t 


Peaked  at  Time  ^ 

:> 

No'/Hr:  ' 

7/14 

t 

Mo/Hr; 

7/16 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/HB/HR:  ' 

71/  74/105.0 

t 

t 

OADB: 

91 

* 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

('^) 

t 

(Btuh) 

(i) 

* 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

5,437 

5,437 

3.03 

t 

0 

0.00 

t 

0 

-8,902 

4.24 

Glass  Solar 

21,103 

0 

21,103 

11.74 

t 

28,638 

28.80 

t 

0 

0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

3.12 

t 

5,101 

5.13 

t 

-28,015 

-28,015 

13.33 

Nall  Cond 

9,746 

534 

10,279 

5.72 

* 

10,158 

10.21 

* 

-22,432 

-24,112 

11.47 

Partition 

1,333 

1,333 

0.74 

t 

1,333 

1.34 

t 

-4,797 

-4,797 

2.28 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

54,637 

54,637 

30.41 

t 

34,560 

34.75 

t 

-144,306 

-144,306 

68.67 

Sub  Total::) 

92,426 

5,970 

98,396 

54.76 

t 

79,789 

80.24 

t 

-199,550  • 

-210,132 

100.00 

Internal  Loads 

% 

t 

Lights 

17,252 

0 

17,252 

9.60 

t 

17,099 

17.20 

t 

0 

0 

0.00 

People 

7,829 

7,329 

4.36 

3,078 

3.10 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total::) 

25,080 

0 

0  25,080 

13.96 

% 

20,176 

20.29 

t 

0 

0 

0.00 

Ceiling  Load 

1,001 

-1,001 

0 

0.00 

538 

0.54 

t 

-3,633 

0 

0.00 

Outside  Air 

0 

0 

0  40,682 

22.64 

i 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

11,003 

6.12 

i 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

7,224 

7,224 

4.02 

t 

0.00 

% 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

-1,065 

-1,065 

-0.59 

-1,065 

-1.07 

t 

0 

0 

0.00 

Exhaust  Heat 

-1,646 

0  -1,646 

-0.92 

i 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

i 

t 

0.00 

t 

i 

0 

0.00 

Grand  Total::) 

117,442 

10,548 

0  179,674 

100.00 

t 

99,438 

100.00 

t 

-203,183  • 

-210,132 

100.00 

Am 

rAP 

vUULinu  vUlL  wLLuvIlUn 

- - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  OB/NB/HR 

Leaving  DB/N6/HR 

Gross  Total 

Glass  (sf)  {%) 

(Tons) 

(Nbh) 

(Nbh) 

(cfm)  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  7,882 

Hain  Clg  15.0 

179.7 

141.1 

10,315  78.3  68.6  92.1 

65.2  63.5 

87.6 

Part  1,853 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  3,955 

0  0 

Totals  15.0 

179.7 

Nall  3,560 

403  11 

—HEATING 

COIL  SELECTION 

-AIRFLONS  (cfm) 

-ENGINEERING  CHECKS- 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

15.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,547 

0 

Clg  Cfm/Sqft 

1.31 

SAD8 

66.1 

125.0 

Main  Htg 

-233.0 

3,276 

59.6 

125.0 

Infil 

2,072 

2,072 

Clg  Cfm/Ton 

688.91 

Plenum 

75.8 

59.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

10,315 

3,276 

Clg  Sqft/Ton 

526.42 

Return 

76.1 

61.6 

Preheat 

-120.2 

10,315 

54.5 

65.2 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

22.80 

Ret/OA 

78.3 

61.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

10,159 

3,276 

No.  People 

17 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,391 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.2 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0 

Htg  Cfm/Sqft 

0.42 

Fn  BldTD 

0.2 

0.0 

Total 

-233.0 

Auxil 

0 

0 

Htg  Btuh/Sqft 

-29.56 

Fn  Frict 

0.6 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  UH  -  UNIT  HEATERS 

n^^nt^nm***^******  COOLING  COIL  PEAK  mtntnnttmnntmmtun  CLG  SPACE  PEAK  nntnntn  HEATING  COIL  PEAK  tutttn 


Peaked  at  Time  ; 

Ho/Hr:  0/  0 

Mo/Hr: 

0/  0  * 

No/Hr:  13/  1 

Outside  Air  =:> 

OADB/NB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-23,735 

-32,297 

10.80 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-26,764 

-26,764 

8.95 

Wall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-51,359 

-52,610 

17.60 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-4,797 

-4,797 

1.60 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-182,472 

-182,472 

61.04 

Sub  Total::> 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-289,127 

-298,940 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-25,001 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Siring 

0 

0 

0.00- 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

.  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 
t 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-314,128 

-298,940 

100.00 

■COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

(t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F  Grains 

Floor 

12,541 

Hain  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

Part 

1,853 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

Roof 

8,614 

0 

0 

Totals 

0.0 

0.0 

Nall 

6,759 

385 

6 

_ UCATT UP 

pHTi  on  cpTinw _ 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)  — 

— ncH 1 InU 

UU 1 L  0 1 LLU  f 1 Un 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

116.4 

Main  Htg 

-298.9 

5,970 

70.3 

116.4 

Infil 

0 

2,620 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

59.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

5,970 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

5,970 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.48 

Fn  BldTO 

0.0 

0.0 

Total 

-298.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-23.84 

Fn  Frict 

0.0 

0.1 
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System  3  Block  RAO  -  RADIATION 


COOLING  COIL  PEAK  ***l:***»l:*»:t:J:**4:1;*************:t:»  CLG  SPACE  PEAK  UntUntU  HEATING  COIL  PEAK  tttttttt 
Peaked  at  Time  -o  Mo/Hr:  0/  0  *  Mo/Hr:  0/  0  *  Mo/Hr:  13/  1 


Outside  Air  ::> 

0ADB/W8/HR: 

0/  0/  0.0 

* 

OAOB:  0  * 

if 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.TLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

-340 

2.92 

Glass  Solar 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

-1,250 

-1,250 

10.73 

Wall  Cond 

0 

0 

0 

0.00 

* 

0  0.00  * 

-716 

-1,145 

9.83 

Partition 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0  0.00  * 

-8,915 

-8,915 

76.52 

Sub  Total-) 

0 

0 

0 

0.00 

t 

0  0.00  * 

-10,832 

-11,650 

100.00 

Internal  Loads 

i 

t 

Lights 

0 

0 

0 

0.00 

t 

0  0.00  ♦ 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  * 

-769 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Sup.  fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

OV/UNOR  Siring 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

% 

0.00  * 

:{c 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

-11,650 

-11,650 

100.00 

_  rnni  Tkir  r'nri 

n  mmii 

-- AOTAC _ - _ 

UUULiMU  VUIL  CltLtt/liUn 

HKlHO — - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

>  {%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0 

.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

169 

0  0 

Totals  0.0 

0.0 

Nall 

371  18  5 

urATTki/^  cci  cpiTnu _ 

-AT  DCt  OiilO  ( 

_ curTucroTWf^  rurrii'C-- 

_ TCMOCOATllOCe 

HtnilNb  vUlL  jLLLvIlUn 

HiKrUUno 

— tnulnCLninu  tnCLftj 

itHrCKHIUKto  irj 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00  1 

5A0B  0.0 

68.1 

Main  Htg  -11.7 

0  0.0 

0.0 

Infil 

0 

128 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

53.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

53.6 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

53.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total  -11.7 

Auxil 

0 

■  0 

Htg  Btuh/SqFt 

-68.94 

Fn  Frict  0.0 

O.C 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
COMBINED  ECOS 

. . . . . BUILDING  U-VALUES 


Room  U-Values  .  Room  Room 


(Btu 

Room  Summr  Wintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  BASEMENT  0.144  0.000  0.000  0.000 

2  RECEIVING  0.000  0.000  0.000  0.000 

3  STORE  0.000  0.000  0.000  0.000 

4  LOBBY  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

5  BATH  ROOMS  0.000  0.000  0.000  0.000 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  1  Total/Ave.  0.144  0.000  0.000  0.000 

1  BASEMENT  0.144  0.000  0.000  0.000 

2  RECEIVING  0.000  0.000  0.000  0.000 

3  STORE  0.000  0.000  0.000  0.000 

4  LOBBY  0.000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.144  0.000  0.000  0.000 

6  MED.  WAREHOUSE  0,000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  0.000  0.000 

System  2  Total/Ave,  0.144  0.000  0.000  0.000 

5  BATH  ROOMS  0.000  0.000  0.000  0.000 

Zone  2  Total/Ave.  0.000  0.000  0.000  0.000 

System  3  Total/Ave.  0.000  0.000  0.000  0.000 

Building  0.144  0.000  0.000  0.000 


/hr/sqft/F)  Mass  Capac. 

Summr  Wintr  (lb/  (Btu/ 


Roof 

Hindo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0, 

.000 

0.000 

0. 

,304 

0.000 

133.6 

31.44 

0.041 

1, 

.040 

1.086 

0. 

.056 

0.317 

114.3 

24.77 

0.041 

0, 

.000 

0.000 

0. 

,056 

0.317 

41.6 

9.33 

0.041 

1, 

.040 

1.086 

0. 

,056 

0.317 

88.1 

19.21 

0.041 

1, 

.040 

1.086 

0. 

,129 

0.317 

102.1 

23.47 

0.041 

1, 

.040 

1.086 

0, 

.056 

0.317 

180.6 

38.83 

0.041 

1, 

.040 

1.086 

0. 

,056 

0.317 

130.6 

38.83 

0.041 

1, 

.040 

1.086 

0. 

,121 

0.317 

103.7 

23.80 

0.000 

0, 

,000 

0.000 

0. 

,304 

0.000 

133.6 

31.44 

0.041 

1, 

.040 

1.086 

0. 

,056 

0.317 

114.3 

24.77 

0,041 

0. 

,000 

0.000 

0. 

,056 

0.317 

41.6 

9.33 

0.041 

1, 

.040 

1.086 

0. 

,056 

0.317 

88.1 

19.21 

0.041 

1. 

.040 

1.086 

0. 

,129 

0.317 

102.1 

23.47 

0.077 

0, 

.000 

0.000 

0. 

,130 

0.000 

83.4 

17.40 

0.077 

0. 

,000 

0.000 

0. 

,130 

0.000 

83.4 

17.40 

0.061 

1, 

.040 

1.086 

0. 

,129 

0.317 

94.9 

21.14 

0.041 

1. 

,040 

1.086 

0. 

,056 

0.317 

180.6 

38.83 

0.041 

1, 

.040 

1.086 

0. 

,056 

0.317 

180.6 

38.83 

0.041 

1. 

,040 

1.086 

0. 

,056 

0.317 

180.6 

38.83 

0.054 

1, 

.040 

1.086 

0. 

124 

0.317 

99.0 

22.30 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  33 


BUILDING  AREAS  -  ALTERNATIVE  3 
COMBINED  ECOS 


BUILDING  AREAS 


Room 

Number  of 
Duplicate 

Floor 

Area/Dupl 

Room 

Number 

Description 

Fir 

Rfii 

(sqft) 

1 

BASEMENT 

1 

1 

3,927 

2 

RECEIVING 

1 

1 

951 

3 

STORE 

1 

1 

2,067 

4 

Zone 

LOBBY 

1  Total/Ave. 

1 

1 

768 

5 

Zone 

System 

BATH  ROOMS 

2  Total/Ave. 
1  Total/Ave. 

1 

1 

169 

1 

BASEMENT 

i 

1 

3,927 

2 

RECEIVING 

i 

1 

951 

3 

STORE 

I 

1 

2.067 

4 

Zone 

LOBBY 

1  Total/Ave. 

1 

1 

768 

6 

Zone 

System 

MED.  WAREHOUSE 

3  Total/Ave. 
2  Total/Ave. 

1 

1 

4,828 

5  BATH  ROOMS 

Zone  2  Total/Ave. 
System  3  Total/Ave. 
Building 

1 

1 

169 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
COMBINED  ECOS 

. ASHRAE  90  A  H  A  L  Y 


Overall  Roof  U-Value  :  0.054  (Btu/Hr/Sq 
Overall  Wall  U-Value  :  0.193  (Btu/Hr/Sq 
Overall  Building  U-Value  :  0.118  (Btu/Hr/Sq 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  : 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  = 


Total 

Exposed 

Floor 

Partition 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(soft) 

(sqft) 

(sqft) 

(sqft) 

3,927 

1,853 

0 

0 

951 

0 

0 

0 

2,067 

0 

0 

0 

768 

0 

0 

0 

7,713 

1,853 

0 

0 

169 

0 

0 

0 

169 

0 

0 

0 

7,882 

1,853 

0 

0 

3,927 

1,853 

0 

0 

951 

0 

0 

0 

2,067 

0 

0 

0 

768 

0 

0 

0 

7,713 

1,853 

0 

0 

4,828 

0 

0 

0 

4,828 

0 

0 

0 

12,541 

1,853 

0 

0 

169 

0 

0 

0 

169 

0 

0 

0 

169 

0 

0 

0 

20,592 

S  I  S . . 

ft/F) 

Ft/F) 

Ft/F) 

3,706 

0 

0 

3.33  (Btu/Hr/Sq  Ft) 
13.88  (Btu/Hr/Sq  Ft) 


Ski 

Net  Roof 

Window 

Win 

Net  Nall 

/Rf 

Area 

Area 

/W1 

Area 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

0 

0 

0 

0 

824 

0 

951 

110 

9 

1,100 

0 

2,067 

0 

0 

275 

0 

768 

275 

31 

605 

0 

3,786 

385 

12 

2,804 

0 

169 

18 

5 

353 

0 

169 

18 

5 

353 

0 

3,955 

403 

11 

3,157 

0 

0 

0 

0 

824 

0 

951 

110 

9 

1,100 

0 

2,067 

0 

0 

275 

0 

768 

275 

31 

605 

0 

3,786 

385 

12 

2,804 

0 

4,828 

0 

0 

3,570 

0 

4,828 

0 

0 

3,570 

0 

8,614 

385 

6 

6,374 

0 

169 

18 

5 

353 

0 

169 

18 

5 

353 

0 

169 

18 

5 

353 

0 

12,738 

807 

8 

9,883 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
COMBINED  ECOS 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  —  Cooling  Load  —  - Heating  Load -  —  Cooling  Airflow -  —  Heating  Airflow 


Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

w 

(Btuh) 

W 

(Cfm) 

(>«) 

{Cfm) 

(%) 

0  ' 

5 

0.7 

1 

4 

-33,188 

49 

1,641 

814.2 

0 

0 

0.0 

0 

0 

5  - 

10 

1.5 

0 

0 

-66,376 

14 

463 

1,628.5 

0 

0 

0.0 

0 

0 

10  - 

15 

2.2 

7 

27 

-99,564 

6 

212 

2,442.7 

0 

0 

0.0 

0 

0 

15  - 

20 

3.0 

6 

22 

-132,752 

5 

177 

3,256.9 

0 

0 

0.0 

0 

0 

20  " 

25 

3.7 

0 

0 

-165,940 

0 

16 

4,071.2 

11 

703 

0.0 

0 

0 

25  ' 

30 

4.5 

0 

0 

-199,128 

0 

0 

4,835.4 

0 

0 

0.0 

0 

0 

30  “ 

35 

5.2 

4 

15 

-232,317 

17 

564 

5,699.7 

0 

0 

0.0 

0 

0 

35  - 

40 

6.0 

9 

32 

-265,505 

7 

245 

6,513.9 

83 

5,088 

0.0 

0 

0 

40  ' 

45 

6.7 

20 

75 

-298,693 

0 

0 

7,328.1 

0 

0 

0.0 

0 

0 

45  - 

50 

7.5 

12 

43 

-331,881 

0 

0 

8,142.4 

0 

0 

0.0 

0 

0 

50  - 

55 

8.2 

0 

0 

-365,069 

0 

0 

8,956.6 

0 

0 

0.0 

0 

0 

55  - 

60 

9.0 

0 

0 

-398,257 

0 

0 

9,770.8 

0 

0 

0.0 

0 

0 

60  - 

65 

9.7 

11 

39 

-431,445 

0 

0 

10,585.1 

6 

367 

0.0 

0 

0 

65  - 

70 

10.5 

16 

60 

-464,633 

0 

0 

11,399.3 

0 

0 

0.0 

0 

0 

70  - 

75 

.  11.2 

0 

0 

-497,821 

0 

0 

12,213.5 

0 

0 

0.0 

0 

0 

75  - 

80 

12.0 

0 

0 

-531,009 

0 

0 

13,027.8 

0 

0 

0.0 

0 

0 

80  - 

85 

12.7 

0 

0 

-564,197 

0 

0 

13,842.0 

0 

0 

0.0 

0 

0 

85  “ 

90 

13.5 

0 

0 

-597,385 

0 

0 

14,656.2 

0 

0 

0.0 

0 

0 

90  -• 

95 

14.2 

5 

20 

-630.573 

0 

0 

15,470.5 

0 

0 

0.0 

0 

0 

95  - 

100 

15.0 

8 

30 

-665,761 

0 

0 

16,284.7 

0 

0 

0.0 

0 

-  0 

Hours  Off 

0.0 

0 

8,393 

0 

0 

5,442 

0.0 

0 

2,602 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
COMBINED  ECOS 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

2 

1 

3 

2 

(F) 

Max.  Temp. 

81.2 

80.9 

93.4 

92.2 

89.5 

Mo. /Hr. 

7  21 

7  21 

8  19 

8  19 

8  21 

Day  Type 

4 

4 

2 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

0 

0 

0 

0 

90  -  95 

0 

0 

1,618 

546 

0 

85  -  90 

0 

0 

626 

1,401 

1,632 

80  -  85 

150 

100 

684 

801 

954 

75  -  80 

2,537  2,156 

498 

231 

370 

70  -  75 

496 

686 

750 

641 

716 

65  -  70 

1,008 

514 

2,107 

606 

1,827 

60  -  65 

289 

644 

1,472 

254 

1,504 

55  -  60 

995 

316 

559 

1,546 

884 

50  -  55 

923 

1,190 

446  2,734 

873 

Below  50 

2,362  3,154 

0 

0 

0 

Min.  Temp. 

36.4 

30.5 

54.9 

54.9 

54.9 

Mo. /Hr. 

2  9 

2  10 

12  10 

2  7 

1  12 

Day  Type 

5 

5 

4 

1 

3 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 


Trane  Air  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
COMBINED  ECOS 

. . — . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

Jan 

3,715 

17 

660 

0 

Feb 

3,483 

17 

678 

0 

March 

3,877 

17 

385 

0 

April 

3,058 

17 

127 

0 

May 

3,611 

18 

0 

0 

June 

5,317 

62 

0 

0 

July 

13,195 

82 

0 

0 

Aug 

7,965 

72 

0 

0 

Sept 

3,283 

64 

0 

0 

Oct 

3,291 

17 

35 

0 

Nov 

3,244 

17 

246 

0 

Dec 

3,707 

17 

555 

1 

Total 

57,746 

82 

2,634 

2 
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Building  Energy  Consumption  : 
Source  Energy  Consumption  ^ 


22,607  (Btu/Sq  Ft/Year) 
42,439  (Btu/Sq  Ft/Year) 


Floor  Area  : 


20,592  (Sq  ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
COMBINED  ECOS 

- - - EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Har 

Apr 

Hay 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

3006 

2719 

3292 

2863 

3149 

3149 

2863 

3292 

2863 

3149 

2863 

2863 

36,068 

PK 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

15.6 

1 

HISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

mSC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

HISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

HISC  LD 

P  STEAH 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

HISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

HISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1160S 

AIR-CLD  COND 

COMP  25- 

'35  IONS 

ELEC 

0 

0 

0 

0 

0 

1406 

8598 

3517 

0 

0 

0 

0 

13,521 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

38.4 

56.6 

47.5 

39.7 

0.0 

0.0 

0.0 

56.6 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

60 

390 

141 

0 

0 

0 

0 

591 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

2.8 

2.3 

1.7 

0.0 

0,0 

0.0 

2.8 

1 

EQ5302 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

5 

20 

11 

0 

0 

0 

0 

36 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

463 

698 

1324 

1003 

421 

0 

0 

0 

3,909 

PK 

0.0 

0.0 

0.0 

0.0 

2.1 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6.6 

i 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  EQ4003  FC  CENTRIF.  FAN  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
COMBINED  ECOS 


ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

EQ2006 

OIL  FIRE  TUBE 

STEAM 

OIL 

660 

678  385 

127 

0 

0 

0 

0 

0 

33 

246 

555 

2,684 

PK 

1.4 

1.4  1.4 

1.4 

0.1 

0.0 

0.0 

0.0 

0,0 

1.4 

1.4 

1.4 

1.4 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP 

C.V. 

ELEC 

205 

220  169 

56 

0 

0 

0 

0 

0 

41 

110 

244 

1,046 

PK 

0.3 

0.3  0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1 

EQ5240 

BOILER  FORCED 

DRAFT  FAN 

ELEC 

89 

95  73 

24 

0 

0 

0 

0 

0 

18 

48 

105 

452 

PK 

0.1 

0.1  0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

313 

336  258 

86 

0 

0 

0 

0 

0 

63 

168 

372 

1,594 

PK 

0.5 

0.5  0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

4 

4  3 

1 

0 

0 

0 

0 

0 

1 

2 

5 

21 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5406 

MAKE-UP  WATER 

WATER 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5040 

FUEL  OIL  PUMP 

C.V. 

ELEC 

99 

107  82 

27 

0 

0 

0 

0 

0 

20 

53 

118 

507 

PK 

0.2 

0.2  0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
COMBINED  ECOS 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  81.8  (kW) 

Yearly  Time  of  Peak  14  (hr)  7  (mo) 

Hour  14  Month  7 


Eqp. 

utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Niim.  Code  Name 

Equipment  Description 

(kW) 

w 

Cooling  Equipment 

1  E81160S 

AIR-CLO  COND  COMP  25-35  TONS 

59.5 

72,77 

Sub  Total 

59.5 

72.77 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

6.6 

8.10 

Sub  Total 

6.6 

8.10 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

15.6 

19.13 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

15.6 

19.13 

Grand  Total 


81.8  100.00 


CONTENTS  OF  :  E:\CB259.TM 
LINE  # - — - 

1  JOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  259 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///ZONE 

11  LOAD  -  1 

12  19/1/BASE  BUILDING 

13  20/1/1/LIVING  ROOM/483/1/1/. 83/. 39/10. 5 

14  20/2/1/MASTER  BE  DR OOM /356 /I / 1 / . 8 3 / . 39 / 1 0 . 5 

15  20/3/1/BEDROOM  NO.  1 /219 /I /I / . 83 / . 39 /1 0 . 5 

16  20/4/1/8EOROOM  NO.  2 / 2 1 9 / 1 /I / . 8 3 / . 3 9 / 1 0 . 5 

17  20/5/2/VESTI8ULE/26/1/1/ . 83/. 39/10. 5 

18  20/6/2/POWOER  R OOM /26 /I /I / . 83 / . 39 /1 0 . 5 

19  20/7/2 /KITCHEN ,  H A L LWA Y / 1 40 / 1 /I / . 83 / . 3 9 /10 . 5 

20  20/8/2/DINING  R OOM /2 4 1 /I / 1 / . 83 / . 39 / 10 . 5 

21  20/9/2/MAIN  H A L LWA Y /2 10 /I /I / . 83 / . 39 /I 0 . 5 

22  20/10/2/BATH  NO.  2 /53 /I /I / . 83 / . 39 /10 . 5 

23  20/11/2/BATH  NO.  1 / 4 7 / 1 / 1 / .  8 3 / . 3 9 / 1 0 . 5 

24  21/M////CBL0TX///CBLQTX 

25  22/2/1/YES////186 

26  22/3/1/YES////186 

27  22/4/1/YES////186 

28  22/10/1/YES////186 

29  22/11/1/YES////186 

30  24/1/1/16/9. 7//172/330 

31  24/1/2/30/9 . 7//172/60 

32  24/1/3/16/9 . 7//172/150 

33  24/2/1/9/9 . 5//172/150 

34  24/2/2/19/9 . 5//172/240 

35  24/2/3/18/9. 5//172/330 

36  24/3/1/15/9. 5//172/330 

37  24/3/2/14/9. 5//172/60 

38  24/4/1/14/9 .5//172/60 

39  24/4/2/15/9 .5//172/150 

40  24/5/1/5/9. 5//172/150 

41  24/5/2/5/9. 5//172/240 

42  24/6/1/5/9. 5//172/60 

43  24/6/2/5/9. 5//172/150 

44  24/7/1/7/9. 5//172/150 

45  24/7/2/10/9. 5//172/240 

46  24/8/1/13/9. 5//172/240 

47  24/8/2/18/9 .5//172/330 

48  24/9/1/6/9. 7//172/240 

49  24/9/2/7/9. 7//172/330 

50  24/9/3/7/9. 7//172/150 

51  24/10/1/6/9. 5//172/240 

52  24/10/2/7/9. 5//172/330 

53  24/11/1/6/9. 5//172/150 

54  25/1/1/5/2. 5/2/. 55/. 57 

55  25/1/2/4. 25/2. 3/2/. 55/. 57 

56  25/1/3/5/2. 5/2/. 55/. 57 

57  25/2/1/4. 5/2. 5/1/. 55/. 57 

58  25/2/2/4/2. 5/2/. 55/. 57 


CONTENTS  OF  :  E;\CB259.TM 


LINE  # 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 


73 

74 

75 

76 


77 

78 

79 

80 
81 
82 

83 

84 

85 

•  86 
87 
88 
89 
90 


91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


25/2/3/4. 5/2. 5/2/. 55/. 57 
25/3/1/4/2. 5/2/. 55/. 57 
25/3/2/4. 5/2. 5/1/. 55/. 57 
25/4/1/4. 5/2. 5/1/. 55/. 57 
25/4/2/4/2. 5/2/. 55/. 57 
25/5/1/3/2/1/. 55/. 57 
25/6/1/3/2/1/ . 55/ . 57 
25/7/1/6/2. 25/1/. 55/. 57 
25/7/2/3. 5/1. 5/2/. 55/. 5 7 
25/8/1/5/2. 5/1/. 55/. 57 
25/8/2/5/2. 5/2/. 55/. 5 7 
25/9/2/3. 5/1/1/. 55/. 57 
25/10/2/4/2. 5/1/. 55/. 5 7 
25/11/1/4. 5/2. 5/1/. 55/. 57 

26/M/CBLQP/CBLOL/OFF//OFF/CBLQCLG/OFF/OFF/OFF/OFF 

27/M/505/SF-PERS/230/190/ . 5/WATT-SF/INCAND 

29/1/////.27/CFM-SF/. 27/CFM~SF 

29/2/////. 27/C FM-SF/. 27/CFM-SF 

29/3///// . 27/CFM-SF/ . 27/CFM-SF 

29/4/////. 27/CFM-SF/ . 27/CFM-SF 

29/5///////. 27/CFM-SF 

29/6///////. 27/CFM-SF 

29/7/////// . 27/CFM-SF 

29/8/////// . 27/CFM-SF 

29/9///////. 27/CFM-SF 

29/10///////. 27/CFM-SF 

29/11///////. 27/CFM-SF 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1 /PTAC 

41/1/1/1 

42/1/. 2 

45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAD 

41/2/1/2 

45 /2/OFF/OFF/OFF/OFF/OFF/CBLQHTG /OFF/OFF/OFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 
60/1/1/PKPLANT/l/l 
62/1/EQ1161/4 
65/1/1//2/2 
67/1/EQ20O5/1 
69/1/EQ4O03 
LOAD  -  2 

19/2/WALL  fi  ROOF  INSULATION 
20 /I /I /LIVING  ROOM /4 83/1/1/. 83/.  39/10. 5 
20/2 /I /MASTER  BEDROOM /356/1/1/. 83/. 39/10. 5 
20/3/1/BEDROOM  NO.  1 / 2 1 9 / 1 /I / . 8 3 / .  39 /1 0 . 5 
20/4/1/BEDROOM  NO.  2 / 2 1 9 / 1 /I / . 83 / . 39 /1 0 . 5 
20/5/2/VESTIBULE/26/1/1/.83/.39/10.5 
2 0/6/2 /POWDER  ROOM/26/1/1/. 83/. 39/10. 5 
20/7/2 /KITCHEN,  HALL WAY/140/1/1/. 83/. 39/10. 5 
20/8/2 /DINING  ROOM/241/1/1/.83/.39/10.5 
20/9/2/ MAIN  HALLWAY/210/1/1/ , 83/.  39/10. 5 
20/10/2/BATH  NO.  2 /53 /I /I / . 83 / . 39/10 . 5 
20/11/2/BATH  NO.  1 /47 /I /I / . 83/ . 39/10 . 5 
21/M////CBLQTX///CBL0TX 
22/2/1/YES////185 


CONTENTS  OF  :  E:\C8259.TM 
LINE  # - 

117  22/3/1/YES////185 

118  22/4/1/YES////185 

119  22/10/1/YES////185 

120  22/11/1/YES////185 

121  24/1/1/16/9 . 7//179/330 

122  24/1/2/30/9. 7//179/60 

123  24/1/3/16/9 . 7//179/150 

124  24/2/1/9/9. 5//179/150 

125  24/2/2/19/9 . 5//179/240 

126  24/2/3/18/9 .5//179/330 

127  24/3/1/15/9 . 5//179/330 

128  24/3/2/14/9. 5//179/60 

129  24/4/1/14/9. 5//179/60 

130  24/4/2/15/9 .5//179/150 

131  24/5/1/5/9 . 5//179/150 

132  24/5/2/5/9. 5//179/240 

133  24/6/1/5/9. 5//179/60 

134  24/6/2/5/9. 5//179/150 

135  24/7/1/7/9 . 5//179/150 

136  24/7/2/10/9 . 5//179/240 

137  24/8/1/13/9. 5//179/240 

138  24/8/2/18/9. 5//179/330 

139  24/9/1/6/9. 7//179/240 

140  24/9/2/7/9. 7//179/330 

141  24/9/3/7/9. 7//179/150 

142  24/10/1/6/9. 5//179/240 

143  24/10/2/7/9. 5//179/330 

144  24/11/1/6/9.5//179/150 

145  25/1/1/5/2. 5/2/. 55/. 57 

146  25/ 1/2/4. 25/2. 3/2/. 55/. 57 

147  25/1/3/5/2. 5/2/. 55/. 57 

148  25/2/1/4. 5/2. 5/1/. 55/. 57 

149  25/2/2/4/2. 5/2/. 55/. 57 

150  25/2/3/4 .5/2. 5/2/. 55/. 57 

151  25/3/1/4/2. 5/2/. 55/. 57 

152  25/3/2/4. 5/2. 5/1/. 55/. 57 

153  25/4/1/4 . 5/2 . 5/1/ . 55/ . 57 

154  25/4/2/4/2. 5/2/. 55/. 57 

155  25/5/1/3/2/1/. 55/. 57 

156  25/6/1/3/2/1/. 55/. 57 

157  25/7/1/6/2. 25/1/. 55/. 57 

158  25/7/2/3. 5/1. 5/2/. 55/. 57 

159  25/8/1/5/2. 5/1/. 55/. 57 

160  25/8/2/5/2. 5/2/. 55/. 57 

161  25/9/2/3. 5/1/1/. 55/. 57 

162  25/10/2/4/2. 5/1/. 55/. 57 

163  25/11/1/4. 5/2. 5/1/. 55/. 57 

164  26/r'I/CBLQP/CBLQL/OFF//OFF/CBLQCLG/OFF/OFF/OFF/OFF 

165  27/M/505/SF-PERS/23O/19O/.5/WATT-SF/INCAND 

166  29/1 /////. 23/CFM-SF/ . 23/CFM-SF 

167  2 9/2/////. 2 3/C FM~SF/. 23/CFM-SF 

168  29/3/////. 23/CFM-SF/ . 23/CFM~SF 

169  2 9/4 /////. 23/CFM-SF/. 23/CFM-SF 

170  29/5/////// .  23/CFM-SF 

171  29/6/////// .23/CFM-SF 

172  29/7/////// . 23/CFM-SF 

173  29/8/////// .23/CFM-SF 

174  29/9/////// . 23/CFM-SF 


CONTENTS  OF  :  E:\C8259.TM 
LINE  # - 

175  29/10///////. 23/CFM-SF 

176  29/11/////// . 23/CFM-SF 

177  SYSTEM  -  2 

178  39/2/WALL  S  ROOF  INSULATION 

179  il0/l/PTAC 

180  41/1/1/1 

181  42/1/. 2 

182  45/1 /CBLQCLQ/OFF/OFF/OFF/OFF/OFF /OFF /OFF/OFF/OFF 

183  40/2/RAD 

184  41/2/1/2 

185  45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

186  EQUIPMENT  -  2 

187  59/2/CARLISLE///WALL  fi  ROOF  INSULATION 

188  60/1/1/PKPLANT/l/l 

189  62/1/EQ1161/4 

190  65/1/1//2/2 

191  67/1/EQ2005/1 

192  69/1/EQ4003 
193L0AD-3 

194  19/3/WEATHERSTRIP  &  CAULKING 

195  20/1 /I /LIVING  ROOM/483/1/1/. 83/. 39/10. 5 

196  20/2/1/MASTER  BEDROOM /356 /I /I / . 83 / . 39 /10 . 5 

197  20/3/1/BEDROOM  NO.  1 / 2 1 9  / 1 / 1 / . 8 3 / . 3 9 / 1 0 . 5 

198  20/4/1/8EDR00M  NO.  2 /21 9  / 1 / 1 / . 8 3 / . 3 9 / 1 0 . 5 

199  20/5/2/VESTIBULE/26/1/1/. 83/ . 39/10.5 

200  20/6/2/POWDER  R OOM /26 /I /I / . 8 3 / . 39 /I 0 . 5 

201  20/7 /2 /KITCHEN ,  H A L LWA Y / 1 40 / 1 /I / . 83 / . 3 9 /I 0 . 5 

202  20/8/2/DININ6  ROOM /2 4 1 /I  / 1 / . 83 / . 39 / 1 0 . 5 

203  20/9/2/MAIN  H A L L WA Y / 2 1 0 / 1 / 1 / . 83 / . 3 9 / 1 0 . 5 

204  20/10/2/BATH  NO.  2 /53 / 1 / 1 / . 8 3 / . 3 9 /1 0 . 5 

205  20/11/2/BATH  NO.  1 / 4 7 / 1 / 1 / . 8 3 / . 3 9 / 1 0 . 5 

206  21/M////CBLQTX///CBLQTX 

207  22/2/1/YES////186 

208  22/3/1/YES////186 

209  22/4/1/YES////186 

210  22/10/1/YES////186 

211  22/11/1/YES////186 

212  24/1/1/16/9 . 7//172/330 

213  24/1/2/30/9. 7//172/60 

214  24/1/3/16/9 . 7//172/150 

215  24/2/1/9/9 . 5//172/150 

216  24/2/2/19/9. 5//172/240 

217  24/2/3/18/9 . 5//172/330 

218  24/3/1/15/9 .5//172/330 

219  24/3/2/14/9. 5//172/60 

220  24/4/1/14/9 .5//172/60 

221  24/4 /2/15/9 . 5//172/150 

222  24/5/1/5/9. 5//172/150 

223  24/5/2/5/9. 5//172/240 

224  24/6/1/5/9. 5//172/60 

225  24/6/2/5/9. 5//172/150 

226  24/7/1/7/9. 5//172/150 

227  24/7/2/10/9 . 5//172/240 

228  24/8/1/13/9. 5//172/240 

229  24/8/2/18/9. 5//172/3,30 

230  24/9/1/6/9. 7//172/240 

231  24/9/2/7/9. 7//172/330 

232  24/9/3/7/9. 7//172/150 


CONTENTS  OF  :  E:\CB259.TM 
LINE  # - 

233  24/10/1/6/9. 5//172/240 

234  24/10/2/7/9 .5//172/330 

235  24/11/1/6/9 . 5//172/150 

236  25/1/1/5/2. 5/2/. 55/. 57 

237  25/1/2/4. 25/2. 3/2/. 55/. 57 

238  25/1/3/5/2. 5/2/. 55/. 57 

239  25/2/1/4. 5/2. 5/1/. 55/. 57 

240  25/2/2/4/2. 5/2/. 55/. 57 

241  25/2/3/4. 5/2. 5/2/. 55/. 57 

242  25/3/1/4/2. 5/2/. 55/. 57 

243  25/3/2/4. 5/2. 5/1/. 55/. 57 

244  25/4/1/4. 5/2. 5/1/. 55/. 57 

245  25/4/2/4/2. 5/2/. 55/. 57 

246  25/5/1/3/2/1/. 55/. 57 

247  25/6/1/3/2/1/. 55/. 57 

248  25/7/1/6/2. 25/1/. 55/. 57 

249  25/7/2/3. 5/1. 5/2/. 55/. 57 

250  25/8/1/5/2. 5/1/. 55/. 57 

251  25/8/2/5/2. 5/2/. 55/. 57 

252  25/9/2/3. 5/1/1/. 55/. 57 

253  25/10/2/4/2 .5/1/. 55/. 57 

254  25/11/1/4. 5/2. 5/1/. 55/. 57 

255  26/M/CBLQP/CBL0L/OFF//OFF/CBLQCL6/OFF/OFF/OFF/OFF 

256  27/M/505/SF-PERS/230/190/ . 5/UATT-SF/INCANO 

257  29/1/////.22/CFM-SF/. 22/CFM-SF 

258  29/2/////. 22/CFM-SF/. 22/CFM-SF 

259  29/3 /////. 22/C FM-S F/ . 22/CFM-SF 

260  29/4/////. 22/CFM-SF/. 22/CFM-SF 

261  29/5/////// . 22/CFM-SF 

262  29/6///////. 22/CFM-SF 

263  29/7/////// . 22/CFM-SF 

264  29/8///////. 22/CFM-SF 

265  29/9///////. 22/CFM-SF 

266  29/10///////. 22/CFM-SF 

267  29/11///////. 22/CFM-SF 

268  SYSTEM  -  3 

269  39/3/U)EATHERSTRIP  &  CAULKING 

270  40/1/PTAC 

271  41/1/1/1 

272  42/1/. 2 

273  45/1 /CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF /OFF/OFF 

274  40/2/RAD 

275  41/2/1/2 

276  45/2 /OFF /OFF/OFF/OFF/OFF/CBLQHTG /OFF/OFF/OFF/OFF 

277  EQUIPMENT  -  3 

278  59/3/CARLISLE///U)EATHERSTRIP  &  CAULKING 

279  60/1/1/PKPLANT/l/l 

280  62/1/EQ1161/4 

281  65/1/1//2/2 

282  67/1/EQ2O05/1 

283  69/1/EQ4003 

284  LOAD  -  4 

285  19/4/C0M8INED  ECOS 

286  20/1/1/LIVING  R OOM /4 8 3 /I / 1 / . 83 / . 39 / 1 0 . 5 

287  20/2/1/MASTER  BEDR OOM /356 /I / 1 / . 8 3 / . 39 / 1 0 . 5 

288  20/3/1/BEDR00M  NO.  1 / 21 9 / 1 /I / . 83 / . 3 9 / 1 0 . 5 

289  20/4/1/8E0R00M  NO.  2  /  2 19 / 1  / 1 / . 83 / . 3 9 / 1 0 . 5 

290  20/5/2/VESTIBULE/26/1 /!/ . 83/. 39/10. 5 


CONTENTS  OF  :  E:\CB259.TM 
LINE  # - 

291  20/6/2/P0WDER  ROOM /26 / 1 /I / . 8 3 / . 3 9 /I 0 . 5 

292  20/7/2/KITCHEN,  HALLWAY/140/1/1/.83/.39/10.5 

293  20/8/2/DINING  ROO M /24 1 / 1 / 1 / . 83 / . 3 9 / 10 . 5 

294  20/9/2/MAIN  H A L L W A Y / 2 1 0 / 1 /I / . 83 / . 39 /1 0 . 5 

295  20/10/2/BATH  NO.  2  /  5 3 / 1 / 1 / . 8 3 / . 39 / 1 0 . 5 

296  20/11/2/BATH  NO.  1 /4 7 / 1 /I / . 8 3 / . 39 /I 0 . 5 

297  21/M////CBLQTX///CBLQTX 

298  22/2/1/YES////185 

299  22/3/1/YES////185 

300  22/4/1/YES////185 

301  22/10/1/YES////185 

302  22/11/1/YES////185 

303  24/1/1/16/9 . 7//179/330 

304  24/1/2/30/9. 7//179/60 

305  24/1/3/16/9. 7//179/150 

306  24/2/1/9/9. 5//179/150 

307  24 /2/2/19/9 . 5//179/240 

308  24 /2/3/18/9 . 5//179/330 

309  24/3/1/15/9. 5//179/330 

310  24/3/2/14/9. 5//179/60 

311  24/4/1/14/9. 5//179/60 

312  24/4/2/15/9. 5//179/150 

313  24/5/1/5/9. 5//179/150 

314  24/5/2/5/9. 5//179/240 

315  24/6/1/5/9. 5//179/60 

316  24/6/2/5/9. 5//179/150 

317  24/7/1/7/9. 5//179/150 

318  24/7/2/10/9. 5//179/240 

319  24/8/1/13/9. 5//179/240 

320  24/8/2/18/9. 5//179/330 

321  24/9/1/6/9. 7//179/240 

322  24/9/2/7/9.7//179/330 

323  24/9/3/7/9. 7//179/150 

324  24/10/1/6/9. 5//179/240 

325  24/10/2/7/9 . 5//179/330 

326  24/11/1/6/9. 5//179/150 

327  25/1/1/5/2. 5/2/. 55/. 57 

328  25/1/2/4 . 25/2 . 3/2/ . 55/ . 57 

329  25/1/3/5/2. 5/2/. 55/. 57 

330  25/2/1/4. 5/2. 5/1/. 55/. 57 

331  25/2/2/4/2. 5/2/. 55/. 57 

332  25/2/3/4 . 5/2 . 5/2/ . 55/ . 57 

333  25/3/1/4/2. 5/2/. 55/. 57 

334  25/3/2/4. 5/2. 5/1/. 55/. 57 

335  25/4/1/4 . 5/2 . 5/1/ . 55/ . 57 

336  25/4/2/4/2. 5/2/. 55/. 57 

337  25/5/1/3/2/1/. 55/. 57 

338  25/6/1/3/2/1/. 55/. 57 

339  25/7/1/6/2. 25/1/. 55/. 57 

340  25/7/2/3. 5/1. 5/2/. 55/. 57 

341  25/8/1/5/2. 5/1/. 55/. 57 

342  25/8/2/5/2. 5/2/. 55/. 57 

343  25/9/2/3. 5/1/1/. 55/. 57 

344  25/10/2/4/2. 5/1/. 55/. 57 

345  25/11/1/4. 5/2. 5/1/. 55/. 57 

346  26/M/CBLQP/CBLQL/OFF//OFF/CBLQCLG/OFF/OFF/OFF/OFF 

34  7  27/M/505/SF-PERS/230/190  /  .5/lJATT-SF/INCAND 

348  29/1/////.18/CFM-SF/.18/CFM-SF 


CONTENTS  OF  :  E:\CB259.TM 
LINE  # - 

349  29/2/////.18/CFM-SF/.18/CFM-SF 

350  29/3 /////. 18/C FM-S F/ . 18 /CFM-SF 

351  29/4 /////. 18/C FM-S F/. 18/C FM-S F 

352  29/5/////// . 18/CFM-SF 

353  29/6/////// . 18/CFM-SF 

354  29/7///////. 18/CFM-SF 

355  29/8///////. 18/CFM-SF 

356  29/9/////// . 18/CFM-SF 

357  29/10///////. 18/CFM-SF 

358  29/11///////. 18/CFM-SF 

359  SYSTEM  -  4 

360  39/4 /COMBINED  ECOS 

361  40/1/PTAC 

362  41/1/1/1 

363  42/1/. 2 

364  45 /1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF /OFF /OFF/OFF 

365  40/2/RAD 

366  41/2/1/2 

367  45/2/OFF/OFF/OFF/OFF/OFF/CBLQHTG/OFF/OFF/OFF/OFF 

368  EQUIPMENT  -  4 

369  59/4/CARLISLE///C0MBINED  ECOS 

370  60/1/1/PKPLANT/l/l 

371  62/1 /EQ1161 /4 

372  65/1/1//2/2 

373  67/1/EQ2005/1 

374  69/1/EQ4003 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 


Weather  File  Code: 

CARLISLE 

Location: 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475, 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

i.OO 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  factor: 

4,790.2 

(Btu-min../hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  Septeiriber 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CITD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run; 

10:38:53 

2/  3/94 

Dataset  Name; 

CB253C 

.TM 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


— -  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  ,  Type 

(Cfiii) 

(Cf.m) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

0 

0 

7,039 

0 

3,209 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,370 

12,844 

4,926 

0 

1,035 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 


• .  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

Cooling . - . - . -  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

22.7 

0.0 

0.0 

22.7 

•400,260 

0 

-247,741 

0 

0 

0 

-400,260 

2 

UH 

0.0 

0.0 

0.0 

0.0 

'387,302 

0 

0 

0 

0 

0 

-387,302 

3 

RAD 

0.0 

0.0 

0.0 

0.0 

-18,830 

0 

C 

0 

0 

0 

-18,830 

Totals 

22.7 

0.0 

0.0 

22.7 

-806,392 

0 

-247,741 

0 

0 

0 

-806,392 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  21.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 

— . ENGINEERING  CHECKS 


Percent  . Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfn/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

15.00 

1.31 

454.6 

347,4 

34.54 

0.55 

-50.78 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-30.88 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-111.42 

169 

Trane  Air  Conditioning  Econor’ics 
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System  1  Peak  SZ  -  SINGLE  ZONE 

tnntntmmnnttmt  COOLING  COIL  PEAK  nttntnnnntutntntnnm  CLG  SPACE  PEAK  n**j:*j:**ni;  HEATING  COIL  PEAK  tmnu 


Peaked  at  Time  ”> 

Mo/Hr:  7/14 

t 

Mo/Hr:  7/16 

* 

Mo/Hr:  13/  1  ' 

Outside  Air 

OAOB/NB/HR:  91/  74/105. 0 

t 

i 

0A08;  91 

t 

t 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space  Percnt 

t 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible  Of  Tot 

t 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh)  (%) 

* 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00 

t 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00 

t 

0  0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

19.42 

t 

0  0.00 

t 

0  -30,241 

10.34 

Glass  Solar 

21,378 

0 

21,378 

7.85 

t 

29,188  21.86 

t 

0  0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

2.06 

5,130  3.84 

t 

-28,015  -28,015 

9.58 

Hall  Cond 

19,751 

2,412 

22,162 

8.14 

t 

21,311  15.96 

% 

-48,296  -53,384 

18.25 

Partition 

1,333 

^  1,333 

0.49 

t 

1,333  1.00 

i 

-4, 

797  -4,797 

1.64 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00 

t 

0  0 

0.00 

Infiltration 

77,699 

77,699 

28.54 

t 

42,048  31.49 

t 

-176,134  -176,134 

60.20 

Sub  Total-) 

125,763 

55,288 

181,056 

66.50 

t 

99,010  74.16 

-257,241  -292,571 

100.00 

Internal  Loads 

t 

t 

Lights 

23,943 

0 

28,943 

10.63 

t 

27,921  20.91 

t 

0  0 

0.00 

People 

7,913 

7,913 

2.91 

t 

3,088  2.31 

t 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0  0,00 

t 

0  0 

"o.oo 

Sub  Total") 

56,856 

0 

0 

36,856 

13.54 

t 

31,009  23.23 

t 

0  0 

0.00 

Ceiling  Load 

9,390 

-9,390 

0 

0.00 

i 

5,98i  4.48 

t 

-11, 

398  0 

0.00 

Outside  Air 

0 

0 

0 

45,625 

16.76 

t 

0  0.00 

* 

0  0 

0.00 

Sup,  Fan  Heat 

11,003 

4.04 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.66 

t 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

-2,439 

-2,489 

-0.91 

t 

-2,489  -1.86 

* 

0  0 

0.00 

Exhaust  Heat 

-7,027 

0 

-7,027 

-2.58 

t 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

i 

t 

0.00 

* 

t 

0 

0.00 

Grand  Total-) 

169,525 

46,107 

0 

TiiA  nnr  1  nr 

272,260 

■  1  r/^T  T  n 

100.00 

t 

133,510  100.00 

-268, 

639  -292,571 

- (SRfflQ - 

100.00 

. . UUULiMb  UUiL  DLLLCilUrf - 

n  n  u  no 

\  ■  '  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

1  {%) 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

7,882 

hain  Clg  22.7 

272.3 

213.4 

10,315 

81,4  68 

.4  86.2 

62.1  60.5  78.5 

Part 

1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0  0.0 

Roof 

3,955 

0  0 

Totals  22.7 

272.3 

Wall 

3,560  403  11 

_ _ ATOri  niiJC  {  nim\ 

.  HiKrLUrtJ 

W  HI  *  1  V  i\WW 

V*  / 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

15.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

1,547 

0  Clg  Cfm/Sqft 

1.31 

SAD8  63.1 

125. C 

Main  Htg  -400.3 

4,331  40.1 

125.0 

Infil 

2,529 

2,529  Clg  Cffn/Ton 

454.64 

Plenum  82.5 

39.8 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

10,315 

4,331  Clg  Sqft/Ton 

347.40 

Return  79.8 

45.2 

Preheat  -247.7 

10, 

,315  40.1 

62,1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

34.54 

Ret/OA  81.4 

45.2 

Reheat  0.0 

0  0.0 

0.0 

Return 

10,177 

4,331  No.  People 

17 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

1,409 

0  Htg  i  OA 

0.0 

Fn  MtrTO  0.2 

O.C 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

1,035 

0  Htg  Cfm/SqFt 

0.55 

Fn  BldTD  0.2 

O.G 

Total  -400.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-50.78 

Fn  Frict  0.6 

O.C 

Trane  Air  Conditioning  Economics  V  600 

By;  Trane  Customer  Direct  Service  Network  ..  PBGE  4 

System  2  Block  UH  -  UNITHEATERS  .  ,i'' 

tnttntnnnnntntnt  COOLING  COIL  PEAK  ntnntnnnttntttinntnitt  CLG  SPACE  PEAK  tntuntnt  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

t 

No/Hr: 

0/  0  * 

Mo/Hr:  13/  IL. 

Outside  Air  :=> 

0A0B/W8/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB:  4;: 

;  — 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.'fLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

w  * 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

;  :  0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-24,719 

-54,037 

13.95 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

.0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-26,764 

-26,764 

,6.91 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-74,257 

-78,211 

;.20.19 

Partition 

0 

0 

0.00 

i 

0 

0.00  * 

-4,797 

-4,797 

■\"’il'24 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-223,493 

-223,493 

57.71 

Sub  Total  —  ) 

0 

0 

0 

0.00 

t 

0 

0.00  *• 

-354,030 

-387,302 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

"o.oo 

Sub  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-39,500 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

% 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

% 

0.00  * 
i 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-393,530 

-387,302 

100.00 

•COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

12,541 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

1,853 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0,0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

8,614 

0 

0 

Totals 

0.0 

0.0 

Wall 

6,759 

385 

6 

rnu  cr(  mTnw _ 

-AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (F)  — 

— HlR 1 inb 

l/Uil  OtLLbtlUM 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  DA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB 

0.0 

119.4 

Main  Htg 

-387.3 

7,039 

68.8 

119.4 

Infil 

0 

3,209 

Clg  Cfm/Ton 

0.00 

PlenuRi 

0.0 

40.3 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

7,039 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68. C 

Preheat 

0.0 

0 

0,0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.  C 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

7,039 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  t  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.56 

Fn  BldTD 

0.0 

O.C 

Total 

-387.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-30.88 

Fn  Frict 

0.0 

0.1 

Trane  flir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Block  RAO  -  RADIATION 

nii*«J:*i:i******4:»******  COOLING  COIL  PEAK  J:*:t:**J:tl:***«:C**********1:*4:1:***n  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ::> 

Mo/Hr:  0/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  =:> 

0ADB/W8/HR: 

0/  0/  0.0 

OADB:  0  * 

* 

0AD8;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt  ^ 

Space  Peak  Coil  Peak 

Percnt 

Sens 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

{"^) 

t 

(Btuh)  {%)  * 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

i 

0  0.00  * 

0  -923 

4.90 

Glass  Solar 

0 

0 

0 

.  0.00 

* 

0  0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

i 

0  0.00  * 

-1,250  -1,250 

6.64 

Nall  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

-3,682  -4,816 

25.58 

Partition 

0 

* 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

i 

0  0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0  0.00  * 

-11,840  -11,840 

62.88 

Sub  Total-) 

0 

0 

0 

0.00 

t 

0  o.co  ^ 

-16,772  -18,830 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

% 

0  0.00  * 

0  0 

0.00 

People 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Hisc 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  * 

-2,058  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

% 

% 

0.00  * 

* 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

-18,830  -18,830 

100.00 

*1  r^TT  nil- 

_ - 

n  n  c  M  j 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/NB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

,0  0 

.0 

0.0  0.0  0.0 

Roof 

169 

0  0 

Totals  0.0 

0.0 

Nall 

371  1 

18  5 

. HEATING  COIL  SELECTION . 

-AIRFLOWS  (cfm) 

. ENGINEERING  CHECKS- 

--TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  QA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAOB  0.0 

68.1 

Main  Htg  -18.8 

0  0.0 

0.0 

Infil 

0 

170  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

29.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

29.6 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

29.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No.  People 

0 

Runarnd  0.0 

68.  C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  \  OA 

0.0 

Fn  MtrTD  0.0 

o.c 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfffl/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total  -18.8 

Auxil 

0 

0  Htg  Btuh/SqFt 

-111.42 

Fn  Frict  0.0 

o.c 

Trane  Air  Conditioning  Econoaics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


■ . -  Room  U-Values 

(Btu/hr/sqft/F) 
Sumar  Wintr 


Room 

Number  Description 

1  BASEMENT 

2  RECEIVING 

3  STORE 

4  LOBBY 

Zone  1  Total/Ave. 

5  BATH  ROOMS 

Zone  2  Total/Ave. 

System  1  Total/Ave. 

1  BASEMENT 

2  RECEIVING 

3  STORE 

4  LOBBY 

Zone  1  Total/Ave. 

6  MED.  WAREHOUSE 

Zone  3  Total/Ave. 

System  2  Total/Ave. 

5  BATH  ROOMS 

Zone  2  Total/Ave. 

System  3  Total/Ave. 

Building 


Part. 

ExFlr 

Skylt 

Skylt 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

o.coo 

o.oco 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

0,14-* 

o.oco 

0.000 

0.000 

0.000 

0.000 

0.000 

o.coo 

O.COO 

o.oco 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

O.COO 

0.000 

o.oco 

0.000 

o.oco 

o.oco 

0.000 

0.000 

0.144 

0.000 

0.000 

0.000 

O.OGC 

0.000 

0.000 

0.000 

C.OGO 

o.ooc 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.144 

o.coo 

0.000 

0.000 

Summr 

Wintr 

Roof 

Windo 

Windo 

Wall 

0.000 

0.000 

0.000 

0.304 

0.214 

1.040 

1.086 

0.289 

0.214 

0.000 

0.000 

0.289 

0.214 

1.040 

1.086 

0.269 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.000 

0.000 

0.000 

0.304 

0.214 

1.040 

1.086 

0.289 

0.214 

0.000 

0.000 

0.289 

0.214 

1.040 

1.086 

0.269 

0.214 

1.040 

1.086 

0.289 

0.080 

0.000 

0.000 

0.130 

0.080 

0.000 

0.000 

0.130 

0.139 

1.040 

1.086 

0.200 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.214 

1.040 

1.086 

0.289 

0.163 

1.040 

1.086 

0.231 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

133.6 

31.44 

0.317 

110.6 

24.01 

0.317 

40.3 

9.07 

0.317 

78.9 

17.36 

0.317 

100.3 

23.13 

0.317 

174.6 

37.62 

0.317 

174.6 

37.62 

0.317 

101.9 

23.44 

0.000 

133.6 

31.44 

0.317 

110.6 

24.01 

0.317 

40.3 

9.07 

0.317 

78.9 

17.36 

0.317 

100.3 

23.13 

0.000 

83.4 

17.40 

0.000 

83.4 

17.40 

0.317 

93.8 

20.92 

0.317 

174.6 

37.62 

0.317 

174.6 

37.62 

0.317 

174.6 

37.62 

0.317 

97.6 

22.02 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . - . . .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Nindow 

Nin 

Net  Hall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/N1 

Area 

Humber 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(%) 

(sqft) 

I 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

ilO 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

-768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

■0 

3,955 

403 

11 

3,157 

i 

BASEMENT 

1 

1 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

no 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

^  275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,736 

385 

12 

2,804 

6 

MED.  NAREHOUSE 

1 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 


ASHRAE 


90  ANALYSIS 


Overall  Roof  U-Value  : 
Overall  Nall  U-Value  : 
Overall  Building  U-Value  : 


0.163  (Btu/Hr/Sq  Ft/F) 
0.292  (Btu/Hr/Sq  Ft/F) 
0.222  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (CTTVr)  = 
Nall  Overall  Thermal  Transfer  Value  (OTTVw)  : 


12.37  (Btu/Hr/Sq  Ft) 
16.56  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
AIR  STRATIFICATION 

. SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  - Cooling  Load  - . —  Heating  Load 

Design  Cap.  Hours  Hours  Capacity  Hours 

Load  (Ton)  (I)  (Btuh)  (%) 

0-5  1.1  4  19  -52,707  36 

5  -  10  2.3  4  18  -105,413  14 

10  -  15  3.4  4  19  -158,120  -  15 

15  -  20  4.5  4  22  -210,327  6 

20  -  25  5.7  1  4  -263,533  1 

25  -  30  6.8  11  56  -316,240  3 

30  -  35  7.9  1  4  -368,946  0 

35  -  40  9.1  8  41  -421,653  27 

40  -  45  10.2  12  61  -474,360  0 

45  -  50  11.3  14  68  -527,066  0 

50  -  55  12.5  1  5  -579,773  0 

55  -  60  13.6  4  19  -632,480  0 

60  -  65  14.7  11  53  -685,186  0 

65  -  70  15.9  12  60  -737,893  0 

•70  -  75  17.0  0  0  -790,600  0 

75  -  80  18.2  4  20  -843,306  0 

80  -  85  19.3  4  20  -896,013  0 

85  -  90  20.4  2  10  -948,720  0 

90  -  95  21.6  0  0  -1,001,426  0 

95  -  100  22.7  0  0  -1,054,133  0 

Hours  Off  0.0  0  8,261  0  0 


—  Cooling  Airflow  - . Heating  Airflow 


Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

(Cfffi) 

(^) 

(Cfm) 

w 

969 

867.7 

0 

0 

0.0 

0 

0 

371 

1,735.4 

0 

0 

0.0 

0 

0 

396 

2,603.0 

0 

0 

0.0 

0 

0 

154 

3,470.7 

0 

0 

0.0 

0 

0 

16 

4,338.4 

9 

571 

0.0 

0 

0 

68 

5,206.1 

0 

0 

0.0 

0 

0 

8 

6,073.8 

0 

0 

0.0 

0 

0 

735 

6,941.4 

0 

0 

0.0 

0 

0 

0 

7,809.1 

83 

5,088 

0.0 

0 

0 

0 

8,676.8 

0 

0 

0.0 

0 

0 

0 

9,544.5 

0 

0 

0.0 

0 

0 

0 

10,412.2 

5 

295 

0.0 

0 

0 

0 

11,279.8 

3 

204 

0.0 

0 

0 

0 

12,147.5 

0 

0 

0.0 

0 

0 

0 

13,015.2 

0 

0 

0.0 

0 

0 

0 

13,882.9 

0 

0 

0.0 

0 

0 

0 

14,750,6 

0 

0 

0.0 

0 

0 

0 

15,618.2 

0 

0 

0.0 

0 

0 

0 

16,435.9 

0 

0 

0.0 

0 

0 

0 

17,353.6 

0 

0 

0.0 

0 

0 

6,043 

0.0 

0 

2,602 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
AIR  STRATIFICATION 


BUILDING  TEMPERATURE  PROF 


Temperature  . 

Range  12132 

(F) 


Max.  Temp. 

B2.8 

82.8 

96.1 

94.1  89.7 

Mo. /Hr. 

7  22 

7  20 

8  22 

8  19  8  21 

Day  Type 

4 

4 

I 

1  1 

Above  100 

0 

0 

0 

0 

0 

95  -  100 

0 

0 

270 

0 

0 

90  -  95 

0 

0 

1,493 

1,320 

0 

85  -  90 

0 

0 

999 

1,153 

1,292 

80  -  85 

355 

301 

173 

425 

1,044 

75  *  80 

2,322  1,955 

550 

795 

848 

70  -  75 

903  1,049 

602 

1,832 

488 

65  -  70 

536 

367 

1,997 

1,451 

1,685 

60  -  65 

300 

119 

1,451 

917 

1,147 

55  -  60 

1,194 

641 

552 

385 

986 

50  -  55 

637 

832 

668 

452 

1,270 

Below  50 

2,513  3,496 

0 

0 

0 

Min.  Temp. 

35.1 

29.9 

54.9 

55.0 

54.9 

Mo. /Hr. 

2  8 

2  10 

1  16 

1  2 

2  4 

Day  Type 

5 

5 

3 

4 

3 

Zone  Number 


Number  of  Hours 


L  E  S 


Trane  Air  Conditioning  Econoaiics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  10 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
AIR  STRATIFICATION 

- . - . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kWh) 

(kW) 

(Therfii) 

(1000  Gl) 

Jan 

5,633 

27 

739 

0 

Feb 

5,095 

27 

690 

0 

March 

5,975 

27 

589 

0 

April 

4,919 

27 

252 

0 

May 

5,733 

28 

0 

0 

June 

11,752 

97 

0 

0 

July 

16,987 

110 

0 

0 

Aug 

12,060 

96 

0 

0 

Sept 

5,212 

81 

0 

0 

Oct 

5,391 

27 

165 

0 

Nov 

5,105 

27 

410 

0 

Dec 

5,345 

27 

630 

0 

Total 

89,207 

110 

3,475 

2 

Building  Energy  Consumption  : 

31,662 

(8tu/Sq 

Ft/Year) 

Source  Energy  Consumption  : 

62,126 

(Btu/Sq  Ft/Year) 

Floor  Area  ^ 


20,592  (Sq  Ft) 
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,  EQUIPMENT  ENERGY  CONSUMPTION  *  ALTERNATIVE  1 

■  '  .  '  ■ 

AIR  STRATIFICATION 

r  n  II  T  n  M 

r  11  T 

p  It  r 

n  p  V 

r  n  Ki  c 

!!  M  0  T  T 

n  w  — 

- t  u  u  i  p  n 

c  n  1  c  n  u  f 

1/  U  n  j 

U  n  r  1  I 

u  n 

Ref  Equip 

—  nontniy  uonsuiiipiion 

Num  Code 

Jan 

Feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0  LIGHTS 

ELEC 

4888 

4423 

5354  4655 

5121 

5121 

4655 

5354 

4655 

5121 

4655 

4655 

58,659 

PK 

25.4 

25.4 

25.4  25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

1  MISC  LD 

ELEC 

0 

0 

0  0 

_0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  MISC  LD 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3  MISC  LO 

OIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  MISC  LD 

^1^  P  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  MISC  LD 

P  H0TH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

C.O  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0'^'V  '  6'  MISC  LO 

'4'  ■  P  CHILL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ1160S 

AIR-CLD  COND  COMP  25 

'35  TONS 

ELEC 

0 

0 

0  0 

0 

5222 

10468 

5235 

0 

0 

0 

0 

20,925 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

61.3 

73.5 

60.4 

46.6 

0.0 

0.0 

0.0 

73.5 

1  EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

0 

222 

519 

231 

0 

0 

0 

0 

972 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

3.2 

4.0 

3.2 

2.3 

0.0 

0.0 

0.0 

4.0 

1  EQ5302 

CONTROLS 

ELEC 

0 

0 

0  0 

0 

15 

20 

13 

0 

0 

0 

0 

48 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1  EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

612 

1173 

1324 

1227 

556 

0 

0 

0 

4,892 

PK 

0.0 

0.0 

0.0  0.0 

2.8 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6.6 

1  EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0..0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  EQ4003 

FC 

CENTRIF.  FAN  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1  ’  . ,  r ' 

AIR  STRATIFICATION  •' 


ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

■  ■  '0  -  ■■ 

Pk. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

. '  ■  .0-0. 

EQ2006 

OIL 

FIRE  TUBE  STEAM 

OIL 

739 

690 

589 

252 

0 

0 

0 

0 

0 

165 

410 

630 

r;‘3,475  V:'’ 

PK 

1.4 

1.4 

1,4 

i.4 

0.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

\  ■ 

;■  i 

EQS020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

215 

194 

179 

76 

0 

0 

0 

0 

0 

78 

130 

199 

■’  1;072  •  V 

PK 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

Svl., 

EQ5240 

BOILER  FORCED  DRAFT  FAN 

:iL'‘ 

;'elec  . 

93 

84 

78 

33 

-  0 

0 

0 

0 

0 

34 

56 

86 

PK 

0.1 

0,i 

0.1 

O.i 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

'•'o.r-" 

1 

EQ5307 

BOILER  CON] 

'ROLS 

ELEC 

328 

296 

274 

116 

0 

0 

0 

0 

0 

119 

198 

303 

•  1,634 

PK 

0.5 

0,5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

EQ5061 

CONDENSATE 

RETURN  PUMP 

ELEC 

4 

4 

4 

2 

0 

0 

0 

0 

0 

2 

3 

4 

22 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5406 

-UP  WATER 

WATER 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5040 

FUEL 

OIL  PUMP  C.V. 

ELEC 

104 

94 

87 

37 

0 

0 

0 

0 

0 

38 

63 

97 

520 

PK 

0.2 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
AIR  STRATIFICATION 

. UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  109.6  (kN) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Hum.  '  Code  Name  Equipment  Description  (kW) 

Cooling  Equipment 

1  Eail60S  AIR-CLD  COND  COMP  25-35  TONS  77,5 

Sub  Total  77.5 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  6.6 

Sub  Total  6.6 

Sub  Total  0.0 

Miscellaneous 

Lights  25.4 

Base  Utilities  0.0 

^  'Misc  Equipment  0.0 

■Sub  Total  25.4 

Grand  Total 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 


70.75 

70.75 

0.00 


6.04 

6.04 

0.00 


23.21 

0.00 

0,00 

23.21 


109.6  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  253 


Weather  File  Code: 
Location: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  RelectanCe: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run: 
Dataset  Name: 


10:55:15  2/  3/94 

CB253C  .TM 


Trane  ftir  Conditioning  Eccnoaics 

8y;  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  2 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Mam  - 
Heating 

Return 

Exhaust 

Auxil, 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

1,547 

10,315 

4,331 

12,844 

1,547 

0 

1,035 

2  UH 

0 

0 

7,035 

0 

3,209 

0 

0 

3  RAD 

0 

0 

0 

0 

170 

0 

0 

Totals 

1,547 

10,315 

11,366 

12,844 

4,926 

0 

1,035 

CAPACITY  -  ALTERNATIVE  2 

BASE  BUILDING 

SYSTEM 

S  U  M  M  A 

R  Y . 

(Design  Capacity  Quantities) 


Cooling . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

Systefe 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nuffiber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ 

22.7 

0.0 

0.0 

22.7 

-400,260 

0 

“247,741 

0 

0 

0 

-400,260 

2 

UH 

0.0 

0.0 

0.0 

0.0 

-386,318 

0 

0 

0 

0 

0 

-386,318 

3 

RAD 

0.0 

0.0 

0.0 

0.0 

-18,830 

0 

0 

0 

0 

0 

-18,830 

Totals 

22.7 

0.0 

0.0 

22.7 

-805,408 

0 

“247,741 

0 

0 

0 

-805,408 

The  building  peaked  at  hour  14  month  7  with  a  capacity  of  21.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
BASE  BUILDING 

- . - . —  ENGINEERING  CHECKS 


Percent 

.  Cooling  . 

Heating  — 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

SZ 

15.00 

1.31 

454.6 

347,4 

34.54 

0.55 

-50.73 

7,882 

2 

Main 

UH 

0.00 

0.00 

0.0 

0.0 

0.00 

0.56 

-30.80 

12,541 

3 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-111.42 

169 
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.System  1  Peak  SZ  -  SINGLE  ZONE 

tntmnnnnnmtntt  COOLING  COIL  PEAK  ^:J:***t*ti:****i:********i:H:*i:**)t:**  CLG  SPACE  PEAK  ttfct*******  HEATING  COIL  PEAK 


Peaked  at  Time  "> 

Mo/Hr:  1 

1/14 

* 

Mo/Hr: 

7/16 

* 

Mo/Hi 

"  13/  1 

Outside  Air  =:> 

CAD8/KB/HR;  91/  74/105.0 

* 

% 

OADB; 

91 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

t 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

(Btuh) 

('^) 

i 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

52,876 

52,876 

19,42 

t 

0 

0.00 

i 

0 

-30,241 

10.34 

.  Glass  Solar 

21,373 

0 

21,378 

7.85 

* 

29,188 

21.86 

t 

0 

0 

0.00 

Glass  Cond 

5,608 

0 

5,608 

2.06 

i 

5,130 

3,84 

t 

-28,015 

-28,015 

9.58 

Mall  Cond 

19,751 

2,412 

22,162 

8.14 

t 

21,311 

15.96 

i 

-48,296 

-53,384 

18.25 

Partition 

1,333 

1,333 

0.49 

t 

1,333 

1.00 

t 

-4,797 

-4,797 

1.64 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Infiltration 

77,699 

77,699 

28.54 

t 

42,048 

31.49 

t 

-176,134 

-176,134 

60.20 

Sub  Total") 

125,768 

55,288 

181,056 

66.50 

t 

99,010 

74.16 

t 

-257,241 

•292,571 

100.00 

Internal  Loads 

t 

t 

Lights 

28,943 

0 

28,943 

10.63 

t 

27,921 

20.91 

t 

0 

0 

0.00 

People 

7,913 

7,913 

2.91 

t 

3,088 

2.31 

t 

0 

0 

0.00 

Wise 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

"o.oo 

Sub  Total—) 

36,856 

0 

0 

36,856 

13.54 

t 

31,009 

23.23 

t 

0 

0 

0.00 

Ceiling  Load 

9,390 

“9,390 

0 

0.00 

t 

5,981 

4.48 

-11,398 

0 

0.00 

Outside  Air 

0 

0 

0 

45,625 

16.76 

t 

0 

0.00 

0 

0 

0.00 

Sup.  Fan  Heat 

11,003 

4.04 

- 1 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

7,237 

7,237 

2.66 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

-2,489 

-2,489 

-0.91 

i 

-2,489 

-1.86 

t 

0 

0 

0.00 

Exhaust  Heat 

-7,027 

0 

-7,027 

-2.58 

* 

0.00 

t 

0 

0.00 

.  Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

.  Grand  Total") 

169,525 

46,107 

0 

272,260 

100.00 

t 

133,510 

100.00 

t 

-268,639 

-292,571 

100.00 

■■  - 

rnnt 

Tiir  rnri  pr 

1  rr'TTnti  .  . 

._ADt 

:ac _ 

UUULil^U  UUiL  ilLLLUilUn 

'  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  08/K8/HR 

Gross  Total 

Glass  (sf)  (t) 

.(Tons) 

(Hbh) 

(Nbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  7,882 

Main  Clg  22.7 

272.3 

213.4 

10,315 

81.4  68. 

.4  86.2 

62.1  60.5 

78.5 

Part  1,853 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0,0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  3,955 

0  0 

Totals  22.7 

272.3 

Wall  3,560 

403  11 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

15.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,547 

0 

Clg  Cfm/Sqft 

1.31 

SA08 

63.1 

125.0 

Main  Htg 

-400.3 

4,331 

40.1 

125.0 

Infil 

2,529 

2,529 

Clg  Cfm/Ton 

454.64 

Plenum 

82.5 

39. £ 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

10,315 

4,331 

Clg  Sqft/Ton 

347.40 

Return 

79.8 

45.2 

Preheat 

-247.7 

10,315 

40.1 

62.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

34.54 

Ret/OA 

81.4' 

45.2 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

10,177 

4,331 

No.  People 

17 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,409 

0 

Htg  CA 

0.0 

Fn  MtrTD 

0.2 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

1,035 

0 

Htg  Cfm/SqFt 

0.55 

Fn  BldTD 

0.2 

O.C 

Total 

-400.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-50.78 

Fn  Frict 

0.6 

O.C 

Trane  Air  Conditioning  Econciaics 

By:  Trane  Customer  Direct  Service  Network 
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2 


Block 


-  UNIT  HEATERS 


System 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  HEATING  COIL  PEAK  *mnt* 


Peaked  at  Time  = 

r> 

No/Hr:  0/  0 

* 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

0AD8/NS/HR;  0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air  Ret.  Air 

Net 

Parent 

% 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens. Hat. 

Sensible  Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-23,735 

-53,053 

13.73 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

C 

0 

0.00 

i 

0 

0.00  ^ 

-26,764 

-26,764 

6.93 

Mall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-74,257 

-78,211 

20.25 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-4,797 

-4,797 

1.24 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-223,493 

-223,493 

57.85 

Sub  Total”) 

0 

0 

0 

0.00 

% 

0 

0.00  * 

-353,046 

-386,318 

100.00 

Internal  Loads 

t 

t 

Lights 

r, 

U 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total”) 

0 

0  0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-39,267 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

% 

b 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0  0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0  0 

0 

0.00 

t 

0.00  * 

* 

0 

0.00 

Grand  Total”) 

0 

0  0 

0 

0.00 

0 

0.00  * 

-392,313 

-386,318 

100.00 

-COOLING  COIL  SELECTION- 


-AREAS- 


‘  1  ■  >  „ 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfiii) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

12,541 

Main  Clg 

0.0 

o.c 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

1,853 

Aux  Clg 

0.0 

0.0 

0,0 

0 

0.0 

0,0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0- 

Roof 

8,614 

0 

0 

Totals 

0.0 

0.0 

Hall 

6,759 

385 

6 

uTATTi!/'  f'fm  cn  cPTirtk) _ 

-ATDC!  niilO  { 

— rwcTMrPDTWc 

--TEMPERATURFS  fFl-— 

’ — Hcfllinb  (/UlL  otLtliiuri 

RinrLUWo  ^CTniJ 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

0.00 

SAOB 

0.0 

119.2 

Main  Htg 

-386.3 

7,035 

68.8 

119.2 

Infil 

0 

3,209 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

40.3 

Aux  Htg 

0.0 

0 

0,0 

0.0 

Supply 

0 

7,035 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68. C 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.  C 

Reheat 

0.0 

0 

0.0 

0,0 

Return 

0 

7,035 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0,0 

Exhaust 

0 

0 

Htg  OA 

0.0 

Fn  MtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

R(fi  Exh 

0 

0 

Htg  Cfin/SqFt 

0.56 

Fn  BldTD 

0.0 

O.C 

Total 

-386.3 

Auxil 

0 

0 

'  Htg  Btuh/SqFt 

-30.80 

Fn  Frict 

0.0 

0.1 

Trane  Air  Conditioning  Economics 
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System  3  Block  RAO  -  RADIATION 

^4:tt1:**l:*J:t*:t:l:**l:1:*******  COOLING  COIL  PEAK  *nnUUUnt*U*U*t*t*tttWf*  CLG  SPACE  PEAK  :t:******4:*1;**  HEATING  COIL  PEAK  ***t*ttt 


Peaked  at  Time  ”> 

Mo/Hr:  0/  0 

t 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

% 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

t 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens 

i.Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

■  (Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

•  Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

-923 

4.90 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-1,250 

-1,250 

6.64 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-3,682 

-4,816 

25.58 

.  Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

-11,840 

-11,840 

62.88 

Sub  Total::) 

0 

0 

0 

0,00 

t 

0 

0.00  * 

-16,772 

-18,830 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o.oc 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o.oc 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

% 

0 

0.00  * 

'2,058 

0 

o.oc 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

i 

0.00  * 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

o.cc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

o.oc 

Grand  Total::) 

0 

0 

0 

0 

0.00 

0 

0.00  * 

-18,830 

-18,830 

100.00 

r^nni  Tur  roTi  cri  rrirnk! 

AnrAP 

UUULinu  vUlL  oLLLUliUn 

H  KlHw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Enterin 

g  08/W8/HR 

Leaving  08/W8/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F' 

Ceg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

169 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

169 

0  0 

Totals  0.0 

0.0 

Wall 

371  18  5 

_  _ ucATTur  rnif  cci crTinw _ _ 

_  A  T  ncl  nidC  f 

purpi/Q-- 

TrunPHATtinrp 

/r\ 

nunllnb  vUlL  OLLCvIlUn 

"HlKrLUno  ^CTIDj 

- -  “■triyiriLLKJlnb 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfffi)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SA08  0.0 

68.1 

Main  Htg  -18.8 

0  0.0 

0.0 

Infil 

0 

170  Clg  Cfm/Ton 

0.00  Plenum  0.0 

29.6 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00  Return  0.0 

29.6 

Preheat  0.0 

0  0.0 

0.0 

Mincf^ 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

29.6 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No 

.  People 

0  Runarnd  0.0 

68. C 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

O.C 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00  Fn  BldTD  0.0 

O.C 

Total  -18.8 

Auxil 

0 

0  Htg  Btuh/SqFt 

-111.42  Fn  Frict  0.0 

O.C 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
BASE  BUILDING 

- - - - . BUILDING  U  -  V  A  L  U  E 


Room  U-Values 


(Btu/hr/sqft/F) 


Room 

Sufnmr 

Wintr 

Summr 

Number 

Description  Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Nindo 

1 

BASEMENT  0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

2 

RECEIVING  0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

3 

STORE  0,.000 

0,000 

0.000 

0.000 

0.214 

0.000 

4 

LOBBY  0.000 

0.000 

0.000 

0.000  ^ 

0.214 

1.040 

Zone 

1  Total/Ave.  0.144 

0.000 

0.000 

0.000 

0.214 

1.040 

5 

BAT.H  ROOMS  0.000 

0.000 

0.000 

o.ooc 

0.214 

1.040 

Zona 

2  Total/Ave.  0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

System 

1  Total/Ave.  0.144 

0.000 

0.000 

0.000 

0.214 

1.040 

1 

BASEMENT  0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

2 

RECEIVING  0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

3 

STORE  0.000 

0.000 

0.000 

0.000 

0.214 

0.000 

4 

LOBBY  0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

Zone 

1  Total/Ave.  0.144 

0.000 

0.000 

0.000 

0.214 

1.040 

6 

MED.  WAREHOUSE  0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

Zone 

3  Total/Ave.  0.000 

0.000 

0.000 

0.000 

0.077 

0.000 

System 

2  Total/Ave.  0.144 

0.000 

0.000 

0.000 

0.137 

1.040 

S 

BATH  ROOMS  0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

Zone 

2  Total/Ave.  0.000 

0.000 

0.000 

0.000 

0.214 

1.040 

System 

3  Total/Ave.  0.000 

0.000 

0.000 

O.GOO 

0.214 

1.040 

Building  0.144 

0.000 

0.000 

o.oco 

0.162 

1.040 

V  600 
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Room  Room 
Hass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Windo 

Hall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.289 

0.317 

110.6 

24.01 

0.000 

0.289 

0.317 

40.3 

9.07 

1.086 

0.269 

0.317 

78.9 

17.36 

1.086 

0.289 

0.317 

100.3 

23.13 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

101.9 

23.44 

0.000 

0.304 

0.000 

133.6 

31.44 

1.086 

0.289 

0.317 

110.6 

24.01 

0.000 

0.289 

0.317 

40.3 

9.07 

1.086 

0.269 

0.317 

78.9 

17.36 

1.086 

0.289 

0.317 

100.3 

23.13 

0.000 

0.130 

0.000 

83.4 

17.40 

0.000 

0.130 

0.000 

83.4 

17.40 

1.086 

0.200 

0.317 

93.8 

20.92 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.289 

0.317 

174.6 

37.62 

1.086 

0.231 

0.317 

97.6 

22.02 

Trane  Air  Conditioning  Econoinics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  AREAS  -  ALTERNATIVE  2 
BASE  BUILDING 

. . . - . BUILDING  AREAS 


Floor 

Total 

Exposed 

Nusbe 

r  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rfii 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(^) 

(sqft) 

1 

BASEMENT 

1 

i 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

110 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

i 

1 

768 

-768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

5 

BATH  ROOMS 

1 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

1  Total/Ave. 

7,882 

1,853 

0 

0 

0 

3,955 

403 

11 

3,157 

1 

BASEMENT 

1 

i 

3,927 

3,927 

1,853 

0 

0 

0 

0 

0 

0 

824 

2 

RECEIVING 

1 

1 

951 

951 

0 

0 

0 

0 

951 

no 

9 

1,100 

3 

STORE 

1 

1 

2,067 

2,067 

0 

0 

0 

0 

2,067 

0 

0 

275 

4 

LOBBY 

1 

1 

768 

768 

0 

0 

0 

0 

768 

275 

31 

605 

Zone 

1  Total/Ave. 

7,713 

1,853 

0 

0 

0 

3,786 

385 

12 

2,804 

6 

MED.  WAREHOUSE 

i 

1 

4,828 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

Zone 

3  Total/Ave. 

4,828 

0 

0 

0 

0 

4,828 

0 

0 

3,570 

System 

2  Total/Ave. 

12,541 

1,853 

0 

0 

0 

8,614 

385 

6 

6,374 

5 

BATH  ROOMS 

i 

1 

169 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Zone 

2  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

System 

3  Total/Ave. 

169 

0 

0 

0 

0 

169 

18 

5 

353 

Building 

20,592 

3,706 

0 

0 

0 

12,738 

807 

8 

9,883 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
BASE  BUILDING 

— — — - ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  --  0.162  (8tu/Hr/Sq  Ft/f) 

Overall  Wall  U-Value  --  0.292  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  --  0.221  (8tu/Hr/Sq  Ft/F) 

Roof  Overall  Therinal  Transfer  Value  (OTTVr)  :  12.27  (8tu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  ;  16.56  (8tu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
CEILING  FANS 

. SYSTEM  LOAD  PROFILE . — — 


System  Totals 


Percent 

— —  Cool 

ing  Loac 

j 

.  Heating  Load 

—  Cooling 

Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

W 

(Cfm) 

(%) 

(Cfm) 

{%) 

0 

-  5 

LI 

4 

19 

-52,657 

41 

1,104 

867.5 

0 

0 

0.0 

0 

0 

5 

-  10 

2.3 

4 

18 

-105,315 

16 

446 

1,735.0 

0 

0 

0.0 

0 

0 

10 

-  15 

3.4 

4 

19 

-157,972 

-12 

319 

2,602.5 

0 

0 

0.0 

0 

*  0 

15 

-  20 

4.5 

4 

22 

-210,630 

1 

37 

5,470.0 

0 

0 

0.0 

0 

0 

20 

-  25 

5.7 

1 

4 

-263,237 

1 

33 

4,337.5 

9 

571 

0.0 

0 

0 

25 

-  30 

6.8 

11 

56 

-315,945 

1 

35 

5,204.9 

0 

0 

0.0 

0 

0 

30 

-  35 

7.9 

1 

4 

-368,602 

0 

8 

6,072.4 

0 

0 

0.0 

0 

0 

35 

-  40 

9.1 

8 

41 

-421,260 

27 

735 

6,939.9 

0 

0 

0.0 

0 

0 

40 

-  45 

10.2 

12 

61 

-473,917 

0 

0 

7,807.4 

83 

5,088 

0.0 

0 

0 

45 

-  50 

11.3 

14 

68 

-526,574 

0 

0 

8,674.9 

0 

0 

0.0 

0 

0 

50 

”  55 

12.5 

1 

5 

-579,232 

0 

0 

9,542.4 

0 

0 

0.0 

0 

0 

55 

-  60 

13.6 

4 

19 

-631,889 

0 

0 

10,409.9 

5 

295 

0.0 

0 

0 

60 

-  65 

14.7 

11 

53 

-684,547 

0 

0 

11,277.4 

3 

204 

0.0 

0 

0 

65 

-  70 

15.9 

12 

60 

-737,204 

0 

0 

12,144.9 

0 

0 

0.0 

0 

0 

70 

-  75 

17.0 

0 

0 

-789,862 

0 

0 

13,012.4 

0 

0 

0.0 

0 

0 

75 

-  80 

18,2 

4 

20 

-842,519 

0 

0 

13,379.9 

0 

0 

0.0 

0 

0 

80 

-  85 

19.3 

4 

20 

-895,177 

0 

0 

14,747.4 

0 

0 

0.0 

0 

0 

85 

-  90 

20.4 

2 

10 

-947,834 

0 

0 

15,614.8 

0 

0 

0.0 

0 

0 

90 

-  95 

21.6 

0 

0 

-1,000,492 

0 

0 

16,432.3 

0 

0 

0.0 

0 

0 

95 

-  100 

22.1 

0 

0 

-1,053,149 

0 

0 

17,349.8 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,261 

0 

0 

6,043 

0.0 

0 

2,602 

0.0 

0 

8,760 

■■  -I 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
CEILING  FANS 

. . . - . —  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

2 

1 

3 

2 

.  (F) 

Max.  Temp. 

82.8 

82.8 

96.1 

94.3 

89.7 

Mo. /Hr. 

7  22 

7  20 

8  22 

8  19 

8  21 

Day  Type 

i 

4 

1 

1 

1 

Above  100 

0 

0 

0 

0 

0 

95  - 

100 

0 

0 

270 

0 

0 

90  - 

95 

0 

0 

1,498 

1,436 

0 

85  - 

90 

0 

0 

999 

931 

1,292 

80  - 

85 

355 

301 

173 

561 

1,044 

75  - 

80 

2,322  1,955 

550 

542 

848 

70  - 

75 

903  1.049 

602 

634 

488 

65  - 

70 

536 

367 

1,997 

2,044 

1,685 

60  - 

65 

3C0 

119 

1,451 

1,517 

1,14? 

55  - 

60 

1,194 

641 

552 

503 

986 

SO  - 

55 

637 

832 

668 

592 

1,270 

Below  50 

2,513  3,496 

0 

0 

0 

Zone  Number 


Number  of  Hours 


35.1  29.9  54.9  55.0  54.9 

2  8  2  10  1  3  1  20  2  4 

5  5  5  3  3 


Min.  Temp. 
Mo. /Hr. 
Day  Type 


Trane  Air  Conditioning  Econooics  '  V  600 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2  , '  vV 

CEILING  FANS  ■ 

. . . - . MONTHLY  ENERGY  CONSUMPTION . - . — — -  v 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

WATER 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

Jan 

5,707 

27 

747 

0 

Feb 

5,162 

27 

691 

0 

March 

6,034 

27 

560 

0 

April 

4,953 

27 

196 

0 

May 

5,810 

29 

0 

0 

June 

11,830 

97 

0 

0 

July 

17,057 

110 

0 

0 

Aug 

12,141 

96 

0 

0 

Sept 

5,282 

81 

0 

0 

Oct 

5,427 

27 

99 

0 

Nov 

5,139 

27 

368 

0 

Dec 

5,415 

27 

644 

0 

Total 

89,956 

110 

3,304 

2 

Building  Energy  Consumption  ^ 
Source  Energy  Consumption  : 


30,954  (8tu/Sq  Ft/Year) 
61,622  (8tu/Sq  Ft/Year) 


Floor  Area  : 


20,592  (Sq  Ft) 


Trane  ftir  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
CEILING  FANS 

. . . - . EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

Monthly  Consumption 

Hum 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total  ■ 

0 

LIGHTS 

ELEC 

4888 

4423 

5354 

4655 

5121 

5121 

4655 

5354 

4655 

5121 

4655 

4655 

58,659 

PK 

25,4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25,4 

25.4 

25.4 

1 

MISC  LO 

ELEC 

74 

67 

81 

70 

^77 

77 

70 

81 

70 

77 

70 

70 

885  t 

PK 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4;"' 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  . 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1160S 

AIR-CLO  COHO  COMP  25-35  TONS 

ELEC 

0 

0 

0 

0 

0 

5222 

10468 

5235 

0 

0 

0 

0 

20,925 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

61.3 

73.5 

60.4 

46.6 

0.0 

0.0 

0.0 

73.5 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

222 

519 

231 

0 

0 

0 

0 

972 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

4.0 

^  3.2 

2.3 

0.0 

0.0 

0.0 

4.0 

1 

EQ5302 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

15 

20 

13 

0 

0 

0 

0 

48 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

612 

1173 

1324 

1227 

556 

0 

0 

0 

4,892 

PK 

0.0 

0.0 

0.0 

0.0 

2.8 

6.6 

6.6 

6.6 

6.6 

0.0 

0.0 

0.0 

6.6 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

■  0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

. Trane  Air  Conditioning  Economics 
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EfiUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE 

2 

CEILING  FANS 

ELEC 

0 

0  0 

0 

0 

'0 

0 

0 

0 

0 

0 

0 

0  . 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2006 

OIL  FIRE  TUBE  STEAM 

OIL 

747 

691  560 

196 

0 

0 

0 

0 

0 

99 

368 

644 

3,304 

PK 

1.4 

1.4  1.4 

1.4 

0.1 

0.0 

0.0 

0.0 

0.0 

1.4 

1.4 

1.4 

1.4 

1  EC5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

215 

194  173 

66 

0 

0 

0 

0 

0 

66 

119 

199 

1,033  . 

PK 

0.3 

0.3  0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

1  E05240 

BOILER  FORCED  DRAFT  FAN 

lA  ■■■  i 

ELEC 

93 

84  75 

28 

_  0 

0 

0 

0 

0 

28 

52 

86 

446 

PK 

0.1 

0.1  0.1 

0.1 

0.1 

0.0 

0.0  . 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1; 

1  EQ5307 

BOILER  CONTROLS 

ELEC 

328 

296  264 

100 

0 

0 

0 

0 

0 

100 

182 

303 

1,574 

PK 

0.5 

0.5  0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1  EQ5061 

CONDENSATE  RETURN  PUMP 

ELEC 

4 

4  4 

1 

0 

0 

0 

0 

0 

1 

2 

4 

21 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5406 

MAKE-UP  WATER 

Jjjk  HATER 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

W 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5040 

FUEL  OIL  PUMP  C.V. 

ELEC 

m 

94  84 

32 

0 

0 

0 

0 

0 

32 

58 

97 

501 

PK 

0.2 

0.2  0.2 

0.2 

0.2 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.2 

0.2 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
CEILING  FANS 

— . . . — . UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  110,0  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility 

fief.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kK) 

Cooling  Equipment 

1  E01160S  AIR-CLO  COND  COMP  25-35  TONS  77.5 

Sub  Total  77.5 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  6.6 

Sub  Total  6.6 

Sub  Total  0.0 

Miscellaneous 

_ lights  25,4 

*  Base  Utilities  0.0 

Misc  Equipment  0.4 

Sub  Total  25,8 

Grand  Total 


K  S  U  M  S 


Percnt 
Of  Tot 

W 


70.50 

70.50 

0.00 


6.02 

6.02 

0.00 


23.13 

0.00 

0.35 

23.48 


110.0  100.00 
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n 

n 

TRACE 

6  0  0 

ANALYSIS 

u 

n 

tt 

it 

by 

*1: 

n 

tt 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  259 


Weather  File  Code:  CARLISLE 

Location:  ENERGY  SAVINGS  OPPORTUNITY  STUDY 


Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number; 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92 

(F) 

Summer  Design  Wet  Bulb; 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance; 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  16:  2:  4  l/lS/94 

Dataset  Name:  CB259  .TM 


V  600 
PAGE  2 

AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


—  Mam  -- 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

1,386 

1,386 

1,815 

429 

0 

0 

2  RAD 

0 

0 

0 

0 

705 

0 

0 

Totals 

0 

1,386 

1,386 

1,815 

1,134 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. — - . - . -  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capaciiy 

Capacity 

Totals 

Capaoity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

4.1 

0.0 

0.0 

4.1 

-87,194 

0 

0 

0 

0 

0 

-87,194 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-126,732 

0 

0 

0 

0 

0 

-126,732 

Totals 

4.1 

0.0 

0.0 

4,1 

-213,926 

0 

0 

0 

0 

0 

-213,926 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  4.1  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 

. - . —  ENGINEERING  CHECKS 


Percent  - - Cooling . Heating  — 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1.09 

340.3 

313.5 

38.27 

1.09 

-68.28 

1,277 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-62.74 

2,020 

Trane  Air  Conditioning  Economics 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 

ntnnntnntnnnnn  COOLING  COIL  PEAK  *4;**i;*i:**4:*j:*****i^:c«**^:*******  CL6  SPACE  PEAK  *«******«^:i;  HEATING  COIL  PEAK  tttttnt 


Peaked  at  Time  : 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr;  13/  1 

Outside  Air 

0AD8/WB/HR;  91/  73/  98.0 

* 

% 

OADB; 

91 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

W 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

12,456 

12,456 

25.49 

t 

0 

0.00 

t 

0 

-10,120 

12.31 

Glass  Solar 

5,337 

0 

5,337 

10.92 

t 

5,622 

18.48 

t 

0 

0 

0.00 

Glass  Cond 

1,369 

0 

1,369 

2.80 

* 

1,322 

4.34 

t 

-6,693 

-6,693 

8.14 

■Wall  Cond 

9,756 

550 

10,306 

21.09 

t 

10,104 

33.21 

t 

-32,830 

-35,544 

43.22 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

16,462 

16,462 

33.68 

t 

6,842 

22.49 

t 

-29,888 

-29,888 

36.34 

Sub  Total— > 

32,924 

13,006 

45,931 

93.97 

t 

23,890 

78.51 

t 

-69,411 

-82,245 

100.00 

Internal  Loads 

t 

Lights 

1,809 

0 

1,809 

3.70 

t 

1,823 

5.99 

t 

0 

0 

0.00 

People 

940 

940 

1.92 

475 

1.56 

t 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total") 

2,749 

0 

0  2,749 

5.62 

t 

2,298 

7.55 

* 

0 

0 

0.00 

Ceiling  Load 

5,555 

-5,555 

0 

0.00 

t 

4,240 

13.93 

t 

-4,376 

0 

0.00 

Outside  Air 

0 

0 

0  0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

197 

0.40 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0  0 

0.00 

t 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

41,228 

7,451 

0  48,876 

100.00 

t 

30,427 

100.00 

t 

-73,787 

-82,245 

100.00 

COOLING  COIL  SELECTION . - . AREAS' 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

W 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,277 

Main  Clg 

4.1 

48.9 

39.2 

1,386 

82.7 

65.0  66.6 

54.8 

53.2  59.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

794 

0 

0 

Totals 

4.1 

48.9 

Hall 

1,589 

186 

12 

uTATTur'  v'nTi  on 

-AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (F)— 

iiLnlinb  l/UiL  uLLLLliun 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh)  . 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.09 

SAD8 

54.8 

116.9 

Main  Htg 

-87.2 

1,386 

59.1 

116.9 

Infil 

429 

429 

Clg  Cfm/Ton 

340.32 

Plenum 

82.7 

60.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,386 

1,386 

Clg  Sqft/Ton 

313.53 

Return 

82.6 

60.0 

Preheat 

-0.0 

1,386 

60.0 

54.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

38.27 

Ret/OA 

82.6 

60.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,386 

1,386 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffl  Exh 

0 

0 

Htg  Cfm/SqFt 

1.09 

Fn  BldTD 

0.0 

0.0 

Total 

-87.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-63.28 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAD  -  RADIATION 

ttttntnnttttttttttttu  COOLING  COIL  PEAK  i:****i:i:*«***«**»*c**i:^:**nc****  CLG  SPACE  PEAK  ntunnn*  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  = 

:> 

Mo/Hr:  0/  0 

t 

Mo/Hr: 

0/  0 

t 

Mo/Hr;  13/  1 

Outside  Air  "> 

OADB/MB/HR; 

0/  0/  0.0 

* 

OADB; 

0 

t 

i 

OADB:  4 

Space 

Ret.  Air 

Ret,  Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  « 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

-8,992 

7.09 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-10,233 

-10,233 

8.07 

Nall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-54,448 

-58,430 

46.11 

Partition 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0,00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

t 

-49,077 

-49,077 

38.73 

Sub  Total::) 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-113,758 

-126,732 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

% 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-14,707 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

t 

0 

0,00 

Duct  Heat  Pkup 

0 

0 

0.00  t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0,00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

% 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-128,466 

-126,732 

100.00 

-.--.---.-•f'nnt  TMf'  rriTJ  cn  rmniii 

..AOCAC.- 

lUULiiib  bUlL  btLtlllUN 

HKCHO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/NB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  2,020 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof 

894 

0  0 

Totals  0.0 

0.0 

Nall  2,610 

284  11 

—HEATING 

COIL  SELECTION 

-AIRFLONS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-126.7 

0 

0.0 

0.0 

Infil 

0 

705 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

54.4 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

47.4 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

47.4 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-126.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-62.74 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  U-VALUES 


Room 


Number 

Description 

Part. 

1 

LIVING  ROOM 

0.000 

2 

MASTER  BEDROOM 

0.000 

3 

BEDROOM  NO.  1 

0.000 

4 

BEDROOM  NO.  2 

0.000 

Zone 

1  Total/Ave. 

0.000 

System 

I  Total/Ave. 

0.000 

1 

LIVING  ROOM 

0.000 

2 

MASTER  BEDROOM 

0.000 

3 

BEDROOM  NO.  1 

0.000 

4 

BEDROOM  NO.  2 

0.000 

Zone 

1  Total/Ave. 

0.000 

5 

VESTIBULE 

0.000 

6 

POWDER  ROOM 

0.000 

7 

KITCHEN,  HALLWAY 

0.000 

8 

DINING  ROOM 

0.000 

9 

MAIN  HALLWAY 

0.000 

10 

BATH  NO.  2 

0.000 

11 

BATH  HO.  1 

0.000 

Zone 

2  Total/Ave. 

0.000 

System 

2  Total/Ave. 

0.000 

Building 

0.000 

Room  U-Values 
(Btu/hr/sqft/F) 


Sufflfnr 

Wintr 

Suiiifnr 

ExFIr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0,550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0,000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0,232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

0.000 

0.000 

0.000 

0.232 

0.550 

Room 

KOOIB 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.563 

0.400 

0.568 

156.2 

36.57 

0,563 

0.400 

0.568 

160.0 

38.17 

0.563 

0.400 

0.568 

165.3 

39.33 

0.563 

0.400 

0.568 

165.3 

39.33 

0.563 

0.400 

0.568 

160.4 

37.96 

0.563 

0.400 

0.568 

160.4 

37.96 

0.563 

0.400 

0.568 

156.2 

36.57 

0.563 

0.400 

0.568 

160.0 

38.17 

0.563 

0.400 

0.568 

165.3 

39.33 

0.563 

0.400 

0.568 

165.3 

39.33 

0.563 

0.400 

0.568 

160.4 

37.96 

0.563 

0.400 

0.568 

472.6 

105.88 

0.563 

0.400 

0.568 

472.6 

105.88 

0.563 

0.400 

0.568 

140.0 

33.02 

0.563 

0.400 

0.568 

151.5 

35.53 

0.563 

0.400 

0.568 

129.8 

30.78 

0.563 

0.400 

0.568 

305.1 

69.96 

0.563 

0.400 

0.568 

146.0 

35.10 

0.563 

0.400 

0.568 

176.3 

41.07 

0.563 

0.400 

0.568 

166.2 

39.11 

0.563 

0.400 

0.568 

164.0 

38.66 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 

.  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/wi 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(^) 

(sqft) 

1 

LIVING  ROOM 

1 

1 

483 

483 

0 

0 

0 

0 

0 

70 

12 

532 

2 

MASTER  BEDROOM 

1 

1 

356 

356 

0 

0 

0 

0 

356 

54 

12 

383 

3 

BEDROOM  NO.  1 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

4 

BEDROOM  NO.  2 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

Zone 

1  Total/Ave. 

1,277 

0 

0 

0 

0 

794 

186 

12 

1,404 

System 

1  Total/Ave. 

1,277 

0 

0 

0 

0 

794 

186 

12 

1,404 

1 

LIVING  ROOM 

i 

1 

483 

483 

0 

0 

0 

0 

0 

70 

12 

532 

2 

MASTER  BEDROOM 

1 

1 

356 

356 

0 

0 

0 

0 

356 

54 

12 

383 

3 

BEDROOM  NO.  1 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

4 

BEDROOM  NO.  2 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

.244 

Zone 

1  Total/Ave. 

1,277 

0 

0 

0 

0 

794 

186 

12 

1,404 

5 

VESTIBULE 

1 

1 

26 

26 

0 

0 

0 

0 

0 

6 

6 

89 

6 

POWDER  ROOM 

i 

1 

26 

26 

0 

0 

0 

0 

0 

6 

6 

89 

7 

KITCHEN,  HALLWAY 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

15 

138 

8 

DINING  ROOM 

1 

1 

241 

241 

0 

0 

0 

0 

0 

38 

13 

257 

9 

MAIN  HALLWAY 

1 

1 

210 

210 

0 

0 

0 

0 

0 

4 

2 

191 

10 

BATH  NO.  2 

1 

1 

53 

53 

0 

0 

0 

0 

53 

10 

8 

114 

11 

BATH  NO.  1 

1 

1 

47 

47 

0 

0 

0 

0 

47 

11 

20 

46 

Zone 

2  Total/Ave. 

743 

0 

0 

0 

0 

100 

98 

10 

922 

System 

2  Total/Ave. 

2,020 

0 

0 

0 

0 

894 

284 

11 

2,326 

Building 

3,297 

0 

0 

0 

0 

1,688 

470 

.11 

3,729 

.  ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.232  (Btu/Hr/Sq  ft/F) 

Overall  Wall  U-Value  :  0.417  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.364  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  18.58  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  10.72  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 

. SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

1  — — 

.  Heating  Load 

— —  Cooling  Airflow 

— -  Heating 

Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(8tuh) 

W 

(Cfm) 

(%) 

(Cfm) 

(%) 

0 

-  5 

0.2 

9 

137 

-10,696 

8 

387 

69.3 

0 

0 

0.0 

0 

0 

5 

-  10 

0.4 

13 

194 

-21,393 

13 

597 

138.6 

0 

0 

0.0 

0 

0 

10 

-  15 

0.6 

7 

96 

-32,099 

18 

835 

207.9 

0 

0 

0.0 

0 

0 

15 

-  20 

0.8 

8 

112 

-42,785 

14 

664 

277.2 

42 

1,530 

0.0 

0 

0 

20 

-  25 

1.0 

13 

185 

-53,482 

17 

824 

346.5 

0 

0 

0.0 

0 

0 

25 

-  30 

1.2 

13 

193 

-64,178 

22 

1,014 

415.8 

0 

0 

0.0 

0 

0 

30 

-  35 

1.4 

4 

64 

-74,874 

8 

394 

485.1 

0 

0 

0.0 

0 

0 

35 

-  40 

1.6 

9 

128 

-85,571 

0 

0 

554.4 

0 

0 

0.0 

0 

0 

40 

-  45 

1.8 

14 

204 

-96,267 

0 

0 

623.8 

0 

0 

0.0 

0 

0 

45 

-  50 

2.0 

1 

11 

-106,963 

0 

0 

693.1 

21 

765 

0.0 

0 

0 

50 

-  55 

2.2 

2 

31 

-117,659 

0 

0 

762.4 

0 

0 

0.0 

0 

0 

55 

-  60 

2.4 

3 

51 

-128,356 

0 

0 

831.7 

0 

0 

0.0 

0 

0 

60 

-  65 

2.6 

0 

0 

-139,052 

0 

0 

901.0 

0 

0 

0.0 

0 

0 

65 

-  70 

2.9 

0 

0 

-149,748 

0 

0 

970.3 

0 

0 

0.0 

0 

0 

70 

-  75 

3.1 

0 

0 

-160,445 

0 

0 

1,039.6 

0 

0 

0.0 

0 

0 

75 

-  80 

3.3 

1 

20 

-171,141 

0 

0 

1,108.9 

0 

0 

0.0 

0 

0 

80 

-  85 

3.5 

1 

11 

-181,857 

0 

0 

1,178.2 

0 

0 

0.0 

0 

0 

85 

-  90 

3.7 

0 

0 

-192.534 

0 

0 

1,247.5 

0 

0 

0.0 

0 

0 

90 

-  95 

3.9 

0 

0 

-203,230 

0 

0 

1,316.8 

0 

0 

0.0 

0 

0 

95 

-  100 

4.1 

2 

31 

-213,926 

0 

0 

1,386.1 

38 

1,377 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,292 

0 

0 

4,045 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES 
BASE  BUILDING 


ALTERNATIVE  1 


Teinperature 

Range 

1 

1 

2 

■  (F) 

Hax.  Temp. 

79.6 

92.4 

91.5 

Mo. /Hr. 

7  14 

8  21 

8  24 

Day  Type 

1 

1 

1 

Above  100 

0 

0 

0 

95  -  100 

0 

0 

0 

90  -  95 

0 

1,200 

243 

85  -  90 

0 

766 

1,581 

80  -  85 

0 

878  1.104 

75  -  80 

2,776 

792 

438 

70  -  75 

895 

172 

629 

65  -  70 

425 

4,952 

4,765 

60  -  65 

320 

0 

0 

55  -  60 

1,153 

0 

0 

50  -  55 

508 

0 

0 

Below  50 

2,683 

0 

0 

Min.  Temp. 

35.1 

67.9 

67.9 

Mo. /Hr. 

2  11 

4  3 

2  17 

Day  Type 

5 

2 

3 

BUILDING  TEMPERATURE  PROFILES 


Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

Jan 

1,011 

2 

Feb 

913 

2 

March 

1,021 

2 

April 

951 

2 

May 

491 

2 

June 

1,129 

8 

July 

1,971 

8 

Aug 

1,067 

8 

Sept 

468 

8 

Oct 

727 

2 

Nov 

976 

2 

Dec 

1,005 

2 

Total 

11,732 

8 

Building  Energy  Consumption  ^  79, 

Source  Energy  Consumption  =  107, 


OIL 

(Therm) 

515 

498 

329 

136 

0 

0 

0 

0 

0 

58 

243 

441 

2,220 

(8tu/Sq  Ft/Year)  Floor  Area  : 

(8tu/Sq  Ft/Year) 


0  N 


3,297  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Har 

Apr 

Hay 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

436 

394 

447 

420 

442 

431 

431 

447 

420 

442 

420 

431 

5,162 

PK 

1.6 

1.6 

i.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR-CLD  CONO  COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

491 

1156 

425 

0 

0 

0 

0 

2,072 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5.5 

5.6 

5.5 

5.3 

0.0 

0.0 

0.0 

5.6 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

50 

115 

44 

0 

0 

0 

0 

209 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.2 

0.0 

0.0 

0.0 

0.5 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

108 

220 

102 

0 

0 

0 

0 

430 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0,0 

0.3 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

50 

48 

50 

50 

48 

0 

0 

0 

245 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ2005 

OIL  FIRE  TUBE  HOT  HATER 

OIL 

515 

498 

329 

136 

0 

0 

0 

0 

0 

58 

243 

441 

2,220 

PK 

0.8 

0.8 

0.6 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

0.7 

0.8 

HEAT  HATER  CIRC.  PUMP  C.V. 


1  EQ5020 
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•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 


ELEC 

2 

2  2 

2 

0 

0 

0 

0 

0 

1 

2 

2 

14 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  , 

0.0 

0.0 

1 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

94 

85  94 

87 

0 

0 

0 

0 

0 

47 

91 

94 

593 

PK 

0.1 

0.1  0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

372 

336  372 

344 

0 

0 

0 

0 

0 

185 

360 

372 

2,341 

PK 

0.5 

0.5  0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

EQ5040 

FUEL  OIL  PUMP  C.V. 

ELEC 

106 

96  106 

98 

0 

0 

0 

0 

0 

53 

102 

106 

666 

PK 

0.1 

0.1  0.1 

0,1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 
BASE  BUILDING 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  8.2  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment  Description 

m 

w 

Cooling  Equipment 

1  EQ1161 

AIR-CLD  CONO  COMP  <15  TONS 

6.5 

78.51 

Sub  Total 

6.5 

78.51 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.1 

1.44 

Sub  Total 

0.1 

1.44 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

1.6 

20.05 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

1.6 

20.05 

Grand  Total 


8.2  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

tnuun*nnttn*t**nttn*n*iunnnnntttnuuunntut*ttn*nnttt 


** 

n 

u 

TRACE 

6  0  0 

ANALYSIS 

n 

tt 

n 

n 

by 

n 

u 

u 

ntnttnnntnttttttttttttttntttnnttnnntnntnttnttnntnnnntu 

ttttuttttttwttttttttttttttttutttututtnttutttnntttntttuttttttttnt 


ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  259 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

l.OO 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0,20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-iiiin./hr/cuft/F) 
4,790.2  (Btu-ffiin./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


16:14:25  1/18/94 

CB259  .TM 


Trane  Air  Conditioning  Economics 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

773 

773 

1,138 

366 

0 

0 

2  RAD 

0 

0 

0 

0 

600 

0 

0 

Totals 

0 

773 

773 

1,138 

966 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling  — . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif.  Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

2.3 

0.0 

0.0 

2.3 

-40,496 

0 

0 

0 

0 

0 

-40,496 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-63,017 

0 

0 

0 

0 

0 

-63,017 

Totals 

2.3 

0.0 

0.0 

2,3 

-103,513 

0 

0 

0 

0 

0 

-103,513 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  2.3  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


. E  N 

G  I  N  E  E 

RING  C 

H  E  C 

K  S . 

Percent 

-  Cooling  . 

Heating - 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

0.00 

0.60 

335.8 

555.2 

21.62 

0,60 

-31.71 

1,277 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-31.20 

2,020 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  15 


System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

nnnmttntttntntnt  COOLING  COIL  PEAK  untntttnunnuuuunnu  CLG  SPACE  PEAK  ^^tt^f*******  HEATING  COIL  PEAK  ttttntt 


Peaked  at  Time  : 

Mo/Hr:  : 

1/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  "> 

OA08/WB/HR:  91/  73/  98.0 

* 

t 

0AD8; 

91 

t 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

t 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens. ■flat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^.) 

t 

(Btuh) 

(%) 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

2,238 

2,238 

8.11 

t 

0 

0.00 

t 

0 

-2,006 

5.08 

Glass  Solar 

5,695 

0 

5,695 

20.63 

t 

5,677 

31.87 

t 

0 

0 

0.00 

Glass  Cond 

1,336 

0 

1,336 

4.84 

t 

1,337 

7.50 

* 

-6,693 

-6,693 

16.95 

Wall  Cond 

1,364 

115 

1,478 

5.36 

t 

1,427 

8.01 

t 

-4,874 

-5,319 

13.47 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

15,006 

15,006 

54.36 

t 

5,934 

33.31 

t 

-25,460 

-25,460 

64.49 

Sub  Total-:) 

23,400 

2,352 

25,753 

93.30 

t 

14,375 

80.70 

t 

-37,028 

-39,473 

100.00 

Internal  Loads 

t 

t 

Lights 

1,006 

0 

1,006 

3.64 

t 

1,819 

10.21 

t 

0 

0 

0.00 

People 

734 

734 

2.66 

t 

470 

2.64 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total-) 

1,740 

0 

0 

1,740 

6.31 

% 

2,288 

12.85 

t 

0 

0 

0.00 

Ceiling  Load 

1,431 

-1,431 

0 

0.00 

t 

1,150 

6.46 

* 

-1,153 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

110 

0.40 

t 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

i 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

26,572 

921 

0 

27,603 

100.00 

t 

17,813 

100.00 

t 

-38,180 

-39,478 

100,00 

■COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,277 

Main  Clg 

2.3 

27.6 

18.4 

773 

77.0 

64,2  71.7 

53.7 

52.1  56.7 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

794 

0 

0 

Totals 

2.3 

27.6 

Wall 

1,589 

186 

12 

UTAT  T  UP 

pnTJ  cri  ppTTf 

ut 

-ATOCI  niilC  Infm  ^ 

rup  T  urrnr  UP 

purpyp 

--TCMQCOATIIOCO 

ifib 

OCLCt./  1  iUM 

Hi Kr  LUHO  T Hi  / 

cnoinLcrMHu  uncufNO 

— IcnrcKHIUKLo 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.60 

SAD8 

53.8 

113.4 

Main  Htg 

-40.5 

773 

65.2 

113.4 

Infil 

366 

366 

Clg  Cfm/Ton 

335.85 

Plenum 

77.0 

65.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

773 

773 

Clg  Sqft/Ton 

555.16 

Return 

77.0 

65.8 

Preheat 

-0.0 

773 

65.8 

53.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

21.62 

Ret/OA 

77.0 

65.8 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

773 

773 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0 

Htg  Cfm/SqFt 

0.60 

Fn  BldTD 

0.0 

0.0 

Total 

-40.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-31.71 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAO  -  RADIATION 


COOLING  COIL  PEAK  *^:1:**^:**^:*i:**4:***1;******^:*Cl:4:)t:**  CLG  SPACE  PEAK  ttUUnUn  HEATING  COIL  PEAK  tUtUtt 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

t 

Mo/Hr: 

0/  0  * 

Ho/Hr;  13/  1 

Outside  Air  "> 

OADB/WB/HR: 

0/  0/  0.0 

t 

t 

OADB: 

0  * 
t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. +131. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

iX) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

-2,174 

3.45 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-10,233 

-10,233 

16.24 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-8,084 

-8,803 

13.97 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0 

0.00  * 

-41,807 

-41,807 

66.34 

Sub  Total—) 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-60,123 

-63,017 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0,00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-2,984 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-63,107 

-63,017 

100.00 

-COOLING  COIL  SELECTION- 


Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR  Leaving  DB/WB/HR  Gross  Total 


-AREAS . 

Glass  (sf)  (%) 


(Tons) 

(Hbh)  (Hbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,020 

Hain  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0  0.0 

Roof 

894 

0 

0 

Totals 

0.0 

0.0 

Nall 

2,610 

284 

11 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEHPERATURES  (F)— 

’“■'HtAliNb  tUlL  otLtlllUii . 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Hain  Htg 

-63.0 

0 

0.0 

0.0 

Infil 

0 

600 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

63.1 

Preheat 

0.0 

0 

0.0 

0.0 

Hincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

63.1 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  HtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-63.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-31.20 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

.  BUILDING  U-VALUES 


Room  U-Values 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

158.9 

37.10 

2 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.6 

38.90 

3 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

4 

BEDROOM  NO.  2 

0,000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.7 

38.62 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0,041 

0.550 

0.563 

0.059 

0.568 

163.7 

38.62 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

158.9 

37.10 

2 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

0,041 

0.550 

0.563 

0.059 

0.568 

163.6 

38.90 

3 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

4 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.7 

38.62 

5 

VESTIBULE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

480.8 

107.53 

6 

POWDER  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0,563 

0.059 

0.568 

480.8 

107.53 

7 

KITCHEN,  HALLWAY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

142.4 

33.49 

B 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

154.0 

36.05 

9 

MAIN  HALLWAY 

0.000 

0,000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

132.0 

31.22 

10 

BATH  HO.  2 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

311.3 

71.20 

11 

BATH  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

149.3 

35.77 

Zone 

2  Total/Ave. 

0.000 

0.000  . 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

179.4 

41.69 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.5 

39.75 

Building 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

167.2 

39.31 
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BUILDING  AREAS  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 


BUILDING  AREAS 


Number  of 

Floor 

Area/Dupl 

Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

LIVING  ROOH 

1 

1 

483 

2 

MASTER  BEDROOM 

i 

1 

356 

3 

BEDROOM  NO.  1 

1 

1 

219 

4 

BEDROOM  NO.  2 

1 

1 

219 

Zone 

System 

1 

1  Total/Ave. 

1  Total/Ave. 
LIVING  ROOM 

1 

1 

483 

2 

MASTER  BEDROOM 

1 

1 

356 

3 

BEDROOM  NO.  1 

1 

1 

219 

4 

BEDROOM  NO.  2 

1 

1 

219 

Zone 

5 

1  Total/Ave. 
VESTIBULE 

1 

1 

26 

6 

PONDER  ROOM 

1 

1 

26 

7 

KITCHEN,  HALLWAY 

1 

1 

140 

8 

DINING  ROOM 

1 

1 

241 

9 

MAIN  HALLWAY 

■  1 

1 

210 

10 

BATH  NO.  2 

1 

1 

53 

11 

BATH  NO.  1 

i 

1 

47 

Zone 

2  Total/Ave. 

System  2  Total/Ave. 

Building 

,  ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
NALL  i  ROOF  INSULATION 

- - ASHRAE  90  A  N  A  L  Y 


Overall  Roof  U-Value  =  0.041  (8tu/Hr/Sq 
Overall  Hall  U-Value  =  0.114  (Btu/Hr/Sq 
Overall  Building  U-Value  =  0.093  (Btu/Hr/Sq 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  : 
Hall  Overall  Thermal  Transfer  Value  (OTTVw)  : 


Total 

Exposed 

Floor 

Partition 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

483 

0 

0 

0 

356 

0 

0 

0 

219 

0 

0 

0 

219 

0 

0 

0 

1,277 

0 

0 

0 

1,277 

0 

0 

0 

483 

0 

0 

0 

356 

0 

0 

0 

219 

0 

0 

0 

219 

0 

0 

0 

1,277 

0 

0 

0 

26 

0 

0 

0 

26 

0 

0 

0 

140 

0 

0 

0 

241 

0 

0 

0 

210 

0 

0 

0 

53 

0 

0 

0 

47 

0 

0 

0 

743 

0 

0 

0 

2,020 

0 

0 

0 

3,297 

S  I  s . . 

Ft/F) 

Ft/F) 

Ft/F) 

0 

0 

0 

2.27  (Btu/Hr/Sq  Ft) 
9.35  (Btu/Hr/Sq  Ft) 


Ski 

Net  Roof 

NindoH 

Win 

Net  Hall 

/Rf 

Area 

Area 

/HI 

Area 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

70 

12 

532 

0 

356 

54 

12 

383 

0 

219 

31 

11 

244 

0 

219 

31 

11 

244 

0 

794 

186 

12 

1,404 

0 

794 

186 

12 

1,404 

0 

0 

70 

12 

532 

0 

356 

54 

12 

383 

0 

219 

31 

11 

244 

0 

219 

31 

11 

.244 

0 

794 

186 

12 

1,404 

0 

0 

6 

6 

89 

0 

0 

6 

6 

89 

0 

0 

24 

15 

138 

0 

0 

38 

13 

257 

0 

0 

4 

2 

191 

0 

53 

10 

8 

114 

0 

47 

11 

20 

46 

0 

100 

98 

10 

922 

0 

894 

284 

11 

2,326 

0 

1,688 

470 

.  11 

3,729 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
MALL  &  ROOF  INSULATION 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— —  Cooling  Load 

-  Heating  Load 

— —  Cooling  Airflow 

. 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

W 

Hours 

Capacity 

(Btuh) 

Hours 

w 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0 

-  5 

0.1 

9 

82 

-5,176 

1 

306 

38.6 

0 

0 

0.0 

■  0 

0 

5 

-  10 

0.2 

9 

82 

-10,351 

11 

451 

77.3 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

7 

63 

-15,527 

19 

787 

115.9 

0 

0 

0.0 

0 

0 

15 

-  20 

0.5 

1 

8 

-20J03 

18 

764 

154.5 

42 

1,530 

0.0 

0 

0 

20 

-  25 

0.6 

10 

90 

-25,878 

21 

911 

193.1 

0 

0 

0.0 

0 

0 

25 

'  30 

0.7 

22 

197 

-31.054 

20 

829 

231.8 

0 

0 

0.0 

0 

0 

30 

-  35 

0.8 

5 

47 

-36,230 

5 

200 

270.4 

0 

0 

0.0 

0 

0 

35 

-  40 

0.9 

6 

50 

-41,405 

0 

0 

309.0 

0 

0 

0.0 

0 

0 

40 

-  45 

1.0 

8 

71 

-46,581 

0 

0 

347.6 

0 

0 

0.0 

0 

0 

45 

-  50 

1.2 

8 

73 

-51,756 

0 

0 

386.3 

21 

765 

0.0 

0 

0 

50 

-  55 

1.3 

5 

42 

-56,932 

0 

0 

424.9 

0 

0 

0.0 

0 

0 

55 

-  60 

1.4 

4 

40 

-62,108 

0 

0 

463.5 

0 

0 

0.0 

0 

0 

60 

-  65 

1.5 

0 

0 

-67,283 

0 

0 

502.1 

0 

0 

0.0 

0 

0 

65 

-  70 

1.6 

0 

0 

-72,459 

0 

0 

540.8 

0 

0 

0.0 

0 

0 

70 

-  75 

1.7 

0 

0 

-77,635 

0 

0  ' 

579.4 

0 

0 

0.0 

0 

0 

75 

-  80 

1.8 

0 

0 

-82,810 

0 

0 

618.0 

0 

0 

0.0 

0 

0 

80 

-  85 

2.0 

2 

20 

-87,986 

0 

0 

656.7 

0 

0 

0.0 

0 

0 

85 

-  90 

2.1 

1 

11 

-93,162 

0 

0 

695.3 

0 

0 

0.0 

0 

0 

90 

-  95 

2.2 

0 

0 

-98,337 

0 

0 

733.9 

0 

0 

0.0 

0 

0 

95 

-  100 

2.3 

3 

31 

-103,513 

0 

0 

772.5 

38 

1,377 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,853 

0 

0 

4,512 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

.  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1 

2 

(F) 

Max.  Temp, 

78.8 

94.1 

93.3 

Mo. /Hr. 

7  14 

9  20 

9  20 

Day  Type 

1 

1 

1 

Above  100 

0 

0 

0 

95  -  100 

0 

0 

0 

90  -  95 

0 

1,773 

1,489 

85  -  90 

0 

463 

736 

80  -  85 

0 

1,100 

753 

75  -  80 

2,928 

272 

592 

70  -  75 

500 

808 

846 

65  -  70 

700 

4,344 

4,344 

60  -  65 

797 

0 

0 

55  -  60 

771 

0 

0 

50  -  55 

1,165 

0 

0 

Below  50 

1,899 

0 

0 

Min.  Temp. 

39.0 

67.9 

67.9 

Mo. /Hr. 

2  11 

4  3 

4  2 

Day  Type 

5 

2 

2 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 

. MONTHLY  ENERGY  C  0  N  S  U  M  P  T  I 


Month 

ELEC 
Off  Peak 
(kHhj 

DEMAND 

On  Peak 
(kN) 

OIL 

(Therm) 

Jan 

909 

2 

228 

Feb 

821 

2 

231 

March 

920 

2 

150 

April 

798 

2 

59 

May 

469 

2 

0 

June 

564 

5 

0 

July 

1,226 

5 

0 

Aug 

798 

5 

0 

Sept 

447 

5 

0 

Oct 

442 

2 

0 

Nov 

878 

2 

93 

Dec 

903 

2 

187 

Total 

9,174 

5 

949 

Building  Energy  Consumption  :  38,290  (8tu/Sq  Ft/Year)  Floor  Area  : 

Source  Energy  Consumption  :  58,802  (Btu/Sq  Ft/Year) 


0  N 


3,297  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 

. - . . EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

436 

394 

447 

420 

442 

431 

431 

447 

420 

442 

420 

431 

5,162 

PK 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0  ' 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

’  -1 

EQ1161 

AIR-CLD  CONO 

COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

71 

551 

225 

0 

0 

0 

0 

847 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2.9 

3.2 

3.1 

3.0 

0.0 

0.0 

0.0 

3.2 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

7 

56 

23 

0 

0 

0 

0 

86 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.3 

0.1 

0.0 

0.0 

0.0 

0.3 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

28 

161 

74 

0 

0 

0 

0 

263 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

28 

27 

28 

28 

27 

0 

0 

0 

137 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ2005 

OIL 

FIRE  TUBE  HOT  WATER 

OIL 

228 

231 

150 

59 

0 

0 

0 

0 

0 

0 

93 

187 

949 

PK 

0.4 

0.4 

0.3 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.4 

0.4 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 
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•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


ELEC 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

6 

PK 

0.0 

0.0 

0.0 

0.0  0 

.0 

0.0 

0.0 

0.0 

0, 

.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5240 

BOILER  FORCED 

DRAFT  FAN 

ELEC 

47 

42 

47 

37 

0 

0 

0 

0 

0 

0 

45 

47 

266 

PK 

0.1 

0.1 

0.1 

0.1  0, 

.0 

0.0 

0.0 

0.0 

0, 

.0 

0.0 

0.1 

0.1 

0.1 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

372 

336 

372 

297 

0 

0 

0 

0 

0 

0 

360 

372 

2,109 

PK 

0.5 

0.5 

0.5 

0.5  0. 

.0 

0.0 

0.0 

0.0 

0. 

,0 

0.0 

0.5 

0.5 

0.5 

1 

EQ5040 

FUEL 

OIL  PUNP 

C.V. 

ELEC 

53 

48 

53 

42 

0 

0 

0 

0 

0 

0 

51 

53 

299 

PK 

0.1 

0.1 

0.1 

0.1  0. 

,0 

0.0 

0.0 

0.0 

0, 

,0 

0.0 

0.1 

0.1 

0.1 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


UTILITY  PEAK  C  H  E  C 


Utility  ELECTRIC  DEMAND 

Peak  Value  5.5  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 


Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS  3.8 
Sub  Total  3.8 
Sub  Total  0.0 
Air  Moving  Equipment 

1  SUMMATION  Of  FAN  ELECTRICAL  DEMAND  0.1 
Sub  Total  0.1 
Sub  Total  0,0 
Miscellaneous 

Lights  1.6 
Base  Utilities  0.0 
Misc  Equipment  0.0 
Sub  Total  1,6 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 


68.77 

68.77 

0.00 


1.20 

1.20 

0.00 


30.02 

0.00 

0.00 

30.02 


Grand  Total 


5.5  100.00 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTHENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  259 


Weather  File  Code; 

Location: 

Latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number; 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance; 

Air  Density: 

Air  Specific  Heat; 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 


ENERGY 

SAVINGS  OPPORTUNITY 

40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

1.0882 

(8tu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology;  CLTD/CLF  (Transfer  Function  Method) 

16:27:39  1/18/94 

C8259  .TM 


Time/Date  Program  was  Run; 
Dataset  Name: 


Trane  Air  Conditioning  Economics  V  600 
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•AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

1,402 

1,402 

1,752 

350 

0 

0 

2  RAD 

0 

0 

0 

0 

574 

0 

0 

Totals 

0 

1,402 

1,402 

1,752 

924 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(8tuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

3.8 

0.0 

0.0 

3.8 

-82,287 

0 

0 

0 

0 

0 

-82,287 

,  2  RAO 

0.0 

0.0 

0.0 

0.0 

-117,644 

0 

0 

0 

0 

0 

-117,644 

Totals 

3.8 

0.0 

0.0 

3.8 

-199,931 

0 

0 

0 

0 

0 

-199,931 

The  building  peaked  at  hour  16  month 

7  with  a  capacity  of 

3.8  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

.  ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

1 

Main 

PTAC 

0.00 

1.10 

2 

Main 

RAD 

0.00 

0.00 

Cooling . .  —  Heating  — 


Cfm/ 

Sq  Ft 

8tuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

367.4 

334.5 

35.87 

1.10 

-64.44 

1,277 

0.0 

0.0 

0.00 

0.00 

-58.24 

2,020 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

j:*^:^:***^)*:*^:*******:^*****  COOLING  COIL  PEAK  *****n**:**^:«***i:c***^:^*****^;**  CLG  SPACE  PEAK  »**^:<:«***n  HEATING  COIL  PEAK  ttmttt 


Peaked  at  Time  : 

Mo/Hr: 

7/16 

t 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR:  ' 

91/  73/  98.0 

t 

t 

0AD6; 

91  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(t)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

12,423 

12,423 

27.12 

% 

0 

0.00  * 

0 

-10,054 

13.12 

Glass  Solar 

5,337 

0 

5,337 

11.65 

% 

5,622 

19.26  * 

0 

0 

0.00 

Glass  Cond 

1,369 

0 

1,369 

2.99 

% 

1,322 

4.53  * 

-6,693 

-6,693 

8.73 

Wall  Cond 

9,756 

545 

10,301 

22.49 

% 

10,104 

34.62  * 

-32,830 

-35,533 

46.37 

Partition 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

13,429 

13,429 

29.32 

% 

5,575 

19.10  * 

-24,353 

-24,353 

31.78 

Sub  Total—) 

29,891 

12,968 

42,859 

93.56 

t 

22,623 

77.51  * 

-63,876 

-76,633 

100.00 

Internal  Loads 

% 

* 

Lights 

1,809 

0 

1,809 

3.95 

% 

1,823 

6.25  * 

0 

0 

0.00 

People 

940 

940 

2.05 

% 

475 

1.63  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sub  Total-) 

2,749 

0 

0 

2,749 

6.00 

% 

2,298 

7.87  * 

0 

0 

0.00 

Ceiling  Load 

5,635 

'5,635 

0 

0.00 

% 

4,265 

14.61  t 

-4,354 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

199 

0.44 

% 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

% 

± 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

38,275 

7,333 

0 

45,807 

100.00 

t 

29,185 

100.00  * 

-68,231 

-76,633 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(t) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,277 

Main  Clg 

3.8 

45.8 

37.8 

1,402 

82.8 

65.1  66.5 

55.8 

54.2  61.7 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

794 

0 

0 

Totals 

3.8 

45.8 

Wall 

1,589 

186 

12 

_ UCATT wr 

nnn  minN _ 

-ATDCI  nidO  ( 

•  \ 

ncH I inu 

UUIL  wcLtUilUfi 

’flIKrLUWb  (CTnij 

—  ItnPtKHIUKLb  r/  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  1  DA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

1.10 

SAD8 

55.9 

112.7 

Main  Htg 

-82.3 

1,402 

58.8 

112.7 

Infil 

350 

350 

Clg  Cfm/Ton 

367.40 

Plenum 

82.8 

59.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,402 

1,402 

Clg  Sqft/Ton 

334.53 

Return 

82.7 

59.8 

Preheat 

-0.0 

1,402 

59.8 

55,7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

35.87 

Ret/OA 

82.7 

59.8 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,402 

1,402 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.10 

Fn  BldTD 

0.0 

0.0 

Total 

-82.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-64.44 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics 
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System  2  Block  RAD  -  RADIATION 

COOLING  COIL  PEAK  ***<:***l:*J:**^:*1:C***nU*^:*J:4:n**  CLG  SPACE  PEAK  ***********  HEATING  COIL  PEAK  «****« 


Peaked  at  Time  ::> 

Mo/Hr:  1 

}/  0 

Mo/Hr; 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OADB/WB/HR: 

0/  0/  0.0 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0  ■ 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

-8,992 

7.64 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-10,233 

-10,233 

8.70 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-54,44S 

-58,430 

49.67 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

-39,989 

-39,989 

33.99 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-104,670 

-117,644 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-14, 

.707 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-119,377 

-117,644 

100.00 

AnrAr 

. .  LUULiMu  tUlL  oLLLLIlUN 

ftKEftb - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,020 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0. 

.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Roof 

894 

0  0 

Totals  0.0 

0.0 

Wall 

2,610  284  11 

_ ucATTwn  rnri  cri  cmnw _ 

A  T  n 

n  nhin  /  -  i 

CMATiJrcnT  ur 

riicrvc 

/f  \ 

tiuHiXriu  vUiL  DLLLvIiUil 

IHclKb — 

-i tnh'tKHiuKt;)  Ur— 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh)  . 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Main  Htg  *117.6 

0  0.0 

0.0 

Infil 

0 

574  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

54.4 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

47.4 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

47.4 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No, 

.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total  -117.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-58.24 

Fn  Frict  0.0 

0.0 

Trane  Air  Conditioning  Economics 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

.  BUILDING  U-VALUES 


— “  Room  U-Valu8s  — 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Roofri 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.400 

0.568 

156.2 

36.57 

2 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

160.0 

38.17 

3 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

165.3 

39.33 

4 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

165.3 

39.33 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.563 

160.4 

37.96 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

160.4 

37.96 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.400 

0.568 

156.2 

36.57 

2 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

0,232 

0.550 

0.563 

0.400 

0.568 

160.0 

38.17 

3 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

165.3 

39.33 

4 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

165.3 

39.33 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

160.4 

37.96 

5 

VESTIBULE 

0.000 

0.000 

0.000 

0.000 

0,000 

0.550 

0.563 

0.400 

0.568 

472.6 

105.88 

6 

POWDER  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.400 

0.568 

472.6 

105.88 

7 

KITCHEN,  HALLWAY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.400 

0.568 

140.0 

33.02 

8 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.400 

0.568 

151.5 

35.53 

9 

MAIN  HALLWAY 

0.000 

0,000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.400 

0.568 

129.8 

30.78 

10 

BATH  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

305.1 

69.96 

11 

BATH  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

146.0 

35.10 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

176.3 

41.07 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0;563 

0.400 

0.568 

166.2 

39.11 

Building 

0.000 

0.000 

0.000 

0.000 

0.232 

0.550 

0.563 

0.400 

0.568 

164.0 

38.66 

Trane  Air  Conditioning  Economics 
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BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rni 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

LIVING  ROOM 

1 

1 

483 

483 

0 

0 

0 

0 

0 

70 

12 

532 

2 

MASTER  BEDROOM 

1 

1 

356 

356 

0 

0 

0 

0 

356 

54 

12 

383 

3 

BEDROOM  NO.  1 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

4 

BEDROOM  HO.  2 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

Zone 

1  Total/Ave. 

1,277 

0 

0 

0 

0 

794 

186 

12 

1,404 

System 

1  Total/Ave. 

1,277 

0 

0 

0 

0 

794 

186 

12 

1,404 

1 

LIVING  ROOM 

1 

1 

483 

483 

0 

0 

0 

0 

0 

70 

12 

532 

2 

MASTER  BEDROOM 

1 

1 

356 

356 

0 

0 

0 

0 

356 

54 

12 

383 

3 

BEDROOM  NO.  1 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

4 

BEDROOM  NO.  2 

1 

1 

219 

219 

0 

0 

0 

0 

219 

31 

11 

244 

Zone 

1  Total/Ave. 

1,277 

0 

0 

0 

0 

794 

186 

12 

1,404 

5 

VESTIBULE 

1 

1 

26 

26 

0 

0 

0 

0 

0 

6 

6 

89 

6 

POWDER  ROOM 

1 

1 

26 

26 

0 

0 

0 

0 

0 

6 

6 

89 

7 

KITCHEN.  HALLWAY 

1 

1 

140 

140 

0 

0 

0 

0 

0 

24 

15 

138 

8 

DINING  ROOM 

1 

1 

241 

241 

0 

0 

0 

0 

0 

38 

13 

257 

9 

MAIN  HALLWAY 

1 

1 

210 

210 

0 

0 

0 

0 

0 

4 

2 

191 

10 

BATH  NO.  2 

1 

1 

53 

53 

0 

0 

0 

0 

53 

10 

8 

114 

11 

BATH  HO.  1 

1 

1 

47 

47 

0 

0 

0 

0 

47 

11 

20 

46 

Zone 

2  Total/Ave. 

743 

0 

0 

0 

0 

100 

98 

10 

922 

System 

2  Total/Ave. 

2,020 

0 

0 

0 

0 

894 

284 

11 

2,326 

Building 

3,297 

0 

0 

0 

0 

1,688 

470 

.  11 

3,729 

.  ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.232  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  :  0.417  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.364  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  18.58  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  ^  10,72  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cooling  Load 

.  Heating  Load 

— —  Cooling 

Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(i) 

(Btuh) 

W 

(Cfffl) 

(^) 

(Cfm) 

{%) 

0 

-  5 

0.2 

3 

42 

-9,997 

8 

365 

70.1 

0 

0 

0.0 

0 

0 

5 

-  10 

0.4 

18 

266 

“19,993 

13 

591 

140.2 

0 

0 

0.0 

0 

0 

10 

-  15 

0.6 

7 

108 

-29,990 

17 

792 

210.4 

0 

0 

0.0 

0 

0 

15 

-  20 

0.8 

6 

93 

“39,986 

15 

706 

280.5 

42 

1,530 

0.0 

0 

0 

20 

-  25 

1.0 

14 

215 

-49,983 

13 

851 

350.6 

0 

0 

0.0 

0 

0 

25 

-  30 

1.1 

10 

154 

-59,979 

24 

1,095 

420.7 

0 

0 

0.0 

0 

0 

30 

-  35 

1.3 

8 

122 

-69,976 

5 

244 

490.9 

0 

0 

0.0 

0 

0 

35 

-  40 

1.5 

7 

loe 

-79,972 

0 

0 

561.0 

0 

0 

0.0 

0 

0 

40 

-  45 

1.7 

14 

204 

-89,969 

0 

0 

631.1 

0 

0 

0.0 

0 

0 

45 

-  50 

1.9 

3 

50 

“99,965 

0 

0 

701.2 

21 

765 

0.0 

0 

0 

50 

-  55 

2.1 

2 

31 

“109,962 

0 

0 

771.3 

0 

0 

0.0 

0 

0 

55 

-  60 

2.3 

2 

31 

“119,958 

0 

0 

841.5 

0 

0 

0.0 

0 

0 

60 

-  65 

2.5 

1 

20 

“129,955 

0 

0 

911,6 

0 

0 

0.0 

0 

0 

65 

-  70 

2.7 

0 

0 

-139,951 

0 

0 

981.7 

0 

0 

0.0 

0 

0 

70 

-  75 

2.9 

0 

0 

“149,948 

0 

0 

1,051.8 

0 

0 

0,0 

0 

0 

75 

'  80 

3.1 

0 

0 

-159.944 

0 

0 

1,122.0 

0 

0 

0.0 

0 

0 

80 

-  85 

3.2 

1 

20 

-169,941 

0 

0 

1,192.1 

0 

0 

0.0 

0 

0 

85 

-  90 

3.4 

1 

11 

-179,938 

0 

0 

1,262.2 

0 

0 

0.0 

0 

.  0 

90 

-  95 

3.6 

0 

0 

“189,934 

0 

0 

1,332.3 

0 

0 

0.0 

0 

0 

95 

-  100 

3.8 

2 

31 

“199,931 

0 

0 

1,402.4 

38 

1,377 

0.0 

0  . 

0 

Hours  Off 

0.0 

0  i 

^254 

0 

0 

4,116 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  6  CAULKING 

.  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

1  2 

(F) 

Max.  Temp. 

79.6 

92.4  91.5 

Mo. /Hr. 

7  14 

8  21  8  24 

Day  Type 

1 

1  1 

Above 

100 

0 

0 

0 

95  - 

100 

0 

0 

0 

90  - 

95 

0 

1,200 

243 

85  - 

90 

0 

766 

1,581 

80  - 

85 

0 

878 

1,104 

75  - 

80 

2,878 

792 

455 

70  - 

75 

845 

206 

701 

65  - 

70 

385 

4,918 

4,676 

60  - 

65 

308 

0 

0 

55  - 

60 

1,196 

0 

0 

SO  - 

55 

533 

0 

0 

Below 

50 

2,615 

0 

0 

Min.  Temp. 

35.6 

67.9 

67.9 

Mo. /Hr. 

2  11 

1  20 

2  7 

Day  Type 

5 

1 

o 

L 

Zone  Number 


Number  of  Hours 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. . . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

Month 

(kWh) 

(kW) 

(Therni) 

Jan 

996 

2 

479 

Feb 

900 

2 

460 

March 

1,007 

2 

302 

April 

926 

2 

117 

May 

492 

2 

0 

June 

1,155 

8 

0 

July 

1,947 

8 

0 

Aug 

1,089 

8 

0 

Sept 

469 

7 

0 

Oct 

691 

2 

47 

Nov 

962 

2 

226 

Dec 

991 

2 

412 

Total 

11,625 

8 

2,044 

Building  Energy  Consumption  =  74,018  (Btu/Sq  Ft/Year)  Floor  Area  :  3,297  (Sq  Ft) 

Source  Energy  Consumption  :  101,351  (Btu/Sq  Ft/Year) 


Trane  Air  Conditioning  Econoaics 

8y:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

436 

394 

447 

420 

442 

PK 

1.6 

1.6 

1.6 

1.6 

1,6 

■1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

E01161 

AIR-CLD  COND  COMP  <15  ' 

TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0,0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

50 

PK 

0.0 

0.0 

0.0 

0.0 

0.1 

1 

EQ2005 

OIL 

FIRE  TUBE  1 

^01  WATER 

OIL 

479 

460 

302 

117 

0 

PK 

0.7 

0.8 

0.5 

0.3 

0.0 

1 

EQ5020 

HEAT 

NATER  CIRC.  PUMP  ( 

:.v. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

431 

431 

447 

420 

442 

420 

431 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

506 

1131 

436 

0 

0 

0 

0 

5.1 

5.3 

5.1 

4.9 

0.0 

0.0 

0.0 

52 

112 

45 

0 

0 

0 

0 

0.5 

0,5 

0.5 

0.2 

0.0 

0.0 

0.0 

117 

223 

112 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

49 

50 

50 

49 

0 

0 

0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0 

0 

0 

0 

47 

226 

412 

0.0 

0.0 

0.0 

0,0 

0.3 

0.4 

0.6 
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Total 


5,162 

1.6 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


2,073 

5.3 


208 

0.5 


452 

0.3 


248 

0.1 


2,044 

0.8 
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•EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


ELEC 

2 

2  2 

2 

0 

0 

0 

0 

0 

1 

2 

2 

13 

PK 

0.0 

0.0  0.0 

0.0 

0 

.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5240 

BOILER  FORCED 

DRAFT 

FAN 

ELEC 

83 

79  88 

79 

0 

0 

0 

0 

0 

39 

85 

88 

544 

PK 

0.1 

0.1  0.1 

0.1 

0 

.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

372 

336  372 

336 

0 

0 

0 

0 

0 

166 

360 

372 

2,314 

PK 

0.5 

0.5  0.5 

0.5 

0, 

.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

1 

EQ5040 

FUEL  OIL  PUMP 

C.V. 

ELEC 

98 

89  98 

89 

0 

0 

0 

0 

0 

44 

95 

98 

611 

PK 

0.1 

0.1  0.1 

0.1 

0, 

,0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


UTILITY  PEAK  C  H  E  C 


utility  ELECTRIC  DEMAND 

Peak  Value  7.8 

(k«) 

Yearly  Time  of  Peak 

16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp. 

•Utility 

Ref.  Equipment 

Demand 

Num.  Code  Name 

Equipment  Description 

(kW) 

Cooling  Equipment 

1  EQ1161 

AIR-CLO  COND  COMP  <15  TONS 

6.1 

Sub  Total 

6.1 

Sub  Total 

0,0 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

0.1 

Sub  Total 

0.1 

Sub  Total 

0.0 

Miscellaneous 

Lights 

1.6 

Base  utilities 

0.0 

Misc  Equipment 

0.0 

Sub  Total 

1.6 

K  S  U  M  S 


Percnt 
Of  Tot 

w 


77.43 

77.43 

0.00 


i.53 

i.53 

0.00 


21.04 

0.00 

0.00 

21.04 


Grand  Total 


7.8  100.00 
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ttuitnutttttnttitttttuuituttttutuiutttttttttttttttttttutttttnntt 


** 

n 

** 

TRACE 

6  0  0 

ANALYSIS 

n 

** 

** 

by 

tt 

n 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  259 

Weather  File  Code: 

Location: 

Latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Summer  Ground  Relectance: 

Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod; 

Latent  Heat  Factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

l.CO 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min./hr/cuft) 
4.4519  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run:  16:39:48  1/18/94 

Dataset  Name:  CB259  .TM 
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•AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 

. SYSTEM  SUMMARY 

(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

664 

664 

950 

286 

0 

0 

2  RAD 

0 

0 

0 

0 

470 

0 

0 

Totals 

0 

664 

664 

950 

756 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
COMBINED  ECOS 

- - - - - SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling 


Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

2.0 

0.0 

0.0 

2.0 

-34,9Ji. 

^  0 

0 

0 

0 

0 

-34,973 

2 

RAD 

0.0 

0.0 

0.0 

0.0 

-55,929 

^  0 

0 

0 

0 

0 

-53,929 

Totals 

2.0 

0.0 

0.0 

2.0 

-38,901 

0 

0 

0 

0 

0 

-88,901 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  2.0  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMBINED  ECOS 

. . ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

Sq  ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  ft 

Ton 

/Ton 

Sq  ft 

Sq  Ft 

Sq  ft 

Sq  ft 

1 

Main 

PTAC 

0.00 

0.52 

326.4 

627.8 

19.11 

0.52 

-27.39 

1,277 

2 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-26.70 

2,020 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  *^:*1:»*J:***^:)|:**4:*l:*t1:**l*tl:t***»*  CLG  SPACE  PEAK  UnttUtUt  HEATING  COIL  PEAK  tUittU 


Peaked  at  Time  : 

Mo/Hr:  : 

//16 

t 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  — > 

0AD8/H8/HR;  91/  73/  98.0 

t 

t 

OADB: 

91 

t 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. flat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

2,338 

2,338 

9.58 

t 

0 

0.00 

t 

0 

-2,000 

5.89 

Glass  Solar 

5,337 

0 

5,337 

21.87 

t 

5,677 

34.25 

t 

0 

0 

0.00 

Glass  Cond 

1,369 

0 

1,369 

5.61 

i 

1,337 

8.06 

t 

-6,693 

-6,693 

19.72 

Hall  Cond 

1,415 

118 

1,534 

6.28 

t 

1,427 

8.61 

t 

-4,874 

-5,317 

15.67 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

10,987 

10,987 

45.01 

t 

4,644 

28.02 

t 

-19,925 

-19,925 

58.71 

Sub  Total::) 

19,109 

2,457 

21,566 

88.35 

13,085 

78.93 

t 

-31,493 

-33,936 

100.00 

Internal  Loads 

* 

t 

Lights 

1,809 

0 

1,809 

7.41 

t 

1,819 

10.97 

t 

0 

0 

0.00 

People 

940 

940 

3.85 

i 

470 

2.83 

t 

0 

0 

0,00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

2,749 

0 

0 

2,749 

11.26 

t 

2,288 

13.81 

t 

0 

0 

0.00 

Ceiling  Load 

1,547 

-1,547 

0 

0.00 

t 

1,204 

7.26 

t 

-1,244 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

94 

0.39 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

% 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

23,405 

910 

0 

24,409 

100.00 

t 

16,577 

100.00 

t 

-32,737 

-33,936 

100.00 

■COOLING  COIL  SELECTION - - - AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/H8/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,277 

Main  Clg 

2.0 

24.4 

17.8 

664 

77.2 

63.2  66.5 

52.0 

50.3  53.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

794 

0 

0 

Totals 

2.0 

24.4 

Hall 

1,589 

186 

12 

urATTtin  /'riTt  c*ri  rf'TTnvi  _ 

__CkJr  TUCCQTMO 

TTUnCOA 

Tiiflre  /i 

'-'-ntftllNb  lUiL  btLtlllUN - 

ninr  LUnO  ^Ulllly 

1  cnrcnttiuALO  ; 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  1  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.52 

SAD8 

52.1 

113.3 

Main  Htg 

-35.0 

664 

64.9 

113.3 

Infil 

286 

286 

Clg  Cfm/Ton 

326.40 

Plenum 

77.1 

65.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

664 

664 

Clg  Sqft/Ton 

627.81 

Return 

77.2 

65.6 

Preheat 

-0.0 

664 

65.6 

51.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

19.11 

Ret/OA 

77.2 

65.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

664 

664 

No.  People 

3 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/Sqft 

0.52 

Fn  BldTO 

0.0 

0.0 

Total 

-35.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-27.39 

Fn  frict 

0.1 

0.0 
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System  2  Block  RAD  *  RADIATION 

tttntuutnttnttntnt  COOLING  COIL  PEAK  *t*i:c»J:*j:i:*i:**i:********»rtrt***J:  CLG  SPACE  PEAK  tntnntnt  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  : 

Mo/Hr:  0/  0 

t 

Ho/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR: 

0/  0/  0.0 

% 

t 

OADB: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.  ■Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  » 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

-2,174 

4.03 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-10,233 

-10,233 

18.97 

Wall  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-8,084 

-8,803 

16.32 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-32,718 

-32,718 

60.67 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-51,035 

-53,929 

100.00 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

o'.  00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-2,984 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-54,019 

-53,929 

100.00 

■COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  08/W8/HR 

Gross  Total  Glass  (sf) 

i%) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,020 

Hain  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

894 

0 

0 

Totals 

0.0 

0.0 

Wall 

2,610 

284 

11 

UCATT  UP 

PATt  CCI  CPTTnW _ 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEHPERATURES  (F)— 

— ntfll inb 

vUlL  ^LLLvi iUn 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  t  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfffl) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Hain  Htg 

-53.9 

( 

)  0.0 

0.0 

Infil 

0 

470 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

63.1 

Preheat 

0.0 

( 

)  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

63.1 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Hufflidif 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

( 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-53.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-26.70 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  BUILDING  U-VALUES 


— '  Room  U-Values 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Roofii 

Suminr 

Wintr 

SuBidir 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

158.9 

37.10 

2 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.6 

38.90 

3 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

4 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.7 

38.62 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.7 

38.62 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

158.9 

37.10 

2 

MASTER  BEDROOM 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.6 

38.90 

3 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

4 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.0 

40.07 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

163.7 

38.62 

5 

VESTIBULE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

480.8 

107.53 

6 

POWDER  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

480.8 

107.53 

7 

KITCHEN,  HALLWAY 

0.000 

0.000 

0.000 

0.000 

0.000 

0,550 

0.563 

0.059 

0.568 

142.4 

33.49 

8 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

154.0 

36.05 

9 

MAIN  HALLWAY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.059 

0.568 

132.0 

31.22 

10 

BATH  NO.  2 

0,000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

311.3 

71.20 

11 

BATH  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

149.3 

35.77 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

179.4 

41.69 

System 

2  Total/Ave. 

0,000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

169.5 

39,75 

Building 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.059 

0.568 

167.2 

39.31 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  AREAS 


Number  of 

Floor 

Area/Dupl 

Rooir 

Duplicate 

Room 

Humber 

Description 

Fir 

Rm 

(sqft) 

1 

LIVING  ROOM 

1 

1 

483 

2 

MASTER  BEDROOM 

1 

1 

356 

3 

BEDROOM  HO.  1 

1 

1 

219 

4 

BEDROOM  NO.  2 

1 

1 

219 

Zone 

System 

1 

1  Total/Ave. 

1  Total/Ave. 
LIVING  ROOM 

1 

1 

483 

2 

MASTER  BEDROOM 

1 

1 

356 

3 

BEDROOM  NO.  1 

1 

1 

219 

4 

BEDROOM  NO.  2 

1 

1 

219 

Zone 

5 

1  Total/Ave. 
VESTIBULE 

1 

1 

26 

6 

POWDER  ROOM 

1 

1 

26 

7 

KITCHEN,  HALLWAY 

1 

1 

140 

8 

DINING  ROOM 

1 

1 

241 

9 

MAIN  HALLWAY 

1 

1 

210 

10 

BATH  NO.  2 

1 

1 

53 

11 

BATH  NO.  1 

1 

1 

47 

Zone 

2  Total/Ave. 

System  2  Total/Ave. 

Building 

.  ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
COMBINED  ECOS 

. ASHRAE  90  A  N  A  L  Y 


Overall  Roof  U-Value  =  0.041  (Btu/Hr/Sq 
Overall  Wall  U-Value  :  0.114  (Btu/Hr/Sq 
Overall  Building  U-Value  :  0.093  (Btu/Hr/Sq 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  = 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  : 


Total 

Exposed 

Floor 

Partition 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

483 

0 

0 

0 

356 

0 

0 

0 

219 

0 

0 

0 

219 

0 

0 

0 

1,277 

0 

0 

0 

1,277 

0 

0 

0 

483 

0 

0 

0 

356 

0 

0 

0 

219 

0 

0 

0 

219 

0 

0 

0 

1,277 

0 

0 

0 

26 

0 

0 

0 

26 

0 

0 

0 

140 

0 

0 

0 

241 

0 

0 

0 

210 

0 

0 

0 

53 

0 

0 

0 

47 

0 

0 

0 

743 

0 

0 

0 

2,020 

0 

0 

0 

3,297 

S  I  S . . 

Ft/F) 

Ft/F) 

Ft/F) 

0 

0 

0 

2.27  (Btu/Hr/Sq  Ft) 
9.35  (Btu/Hr/Sq  Ft) 


Ski 

Net  Roof 

Window 

Win 

Net  Mall 

/Rf 

Area 

Area 

/Ml 

Area 

w 

(sqft) 

(sqft) 

(t) 

(sqft) 

0 

0 

70 

12 

532 

0 

356 

54 

12 

383 

0 

219 

31 

11 

244 

0 

219 

31 

11 

244 

0 

794 

186 

12 

1,404 

0 

794 

186 

12 

1,404 

0 

0 

70 

12 

532 

0 

356 

54 

12 

383 

0 

219 

31 

11 

244 

0 

219 

31 

11 

244 

0 

794 

186 

12 

1,404 

0 

0 

6 

6 

89 

0 

0 

6 

6 

89 

0 

0 

24 

15 

138 

0 

0 

38 

13 

257 

0 

0 

4 

2 

191 

0 

53 

10 

8 

114 

0 

47 

11 

20 

46 

0 

100 

98 

10 

922 

0 

894 

284 

11 

2,326 

0 

1,688 

470 

.  11 

3,729 

Trane  Air  Conditioning  Economics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
COMBINED  ECOS 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

”  Cooling  Load 

.  Heating  Load 

— -  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

0 

Load 

-  5 

(Ton) 

0.1 

(‘i) 

13 

148 

(Btuh) 

-4,445 

(%) 

10 

396 

(Cfm) 

33.2 

(%) 

0 

0 

(Cfm) 

0.0 

(%) 

0 

0 

5 

-  10 

0.2 

6 

68 

-8,890 

11 

450 

66.4 

0 

0 

0.0 

0 

0 

10 

-  15 

0.3 

8 

85 

-13,335 

14 

576 

99.6 

0 

0 

0.0 

0 

0 

15 

-  20 

0.4 

7 

75 

-17,780 

19 

769 

132.8 

42 

1,530 

0.0 

0 

0 

20 

-  25 

0.5 

7 

81 

-22,225 

22 

872 

166.0 

0 

0 

0.0 

0 

0 

25 

-  30 

0.6 

17 

186 

-26,670 

20 

791 

199.2 

0 

0 

0.0 

0 

0 

30 

-  35 

0.7 

5 

54 

-31,116 

3 

132 

232.4 

0 

0 

0.0 

0 

0 

35 

-  40 

0.8 

6 

62 

-35,561 

0 

0 

265.6 

0 

0 

0.0 

0 

0 

40 

-  45 

0.9 

4 

40 

-40,006 

0 

0 

298.8 

0 

0 

0.0 

0 

0 

45 

-  50 

1.0 

7 

82 

-44,451 

0 

0 

332.0 

21 

765 

0.0 

0 

0 

50 

-  55 

1.1 

10 

108 

-48,896 

0 

0 

365.2 

0 

0 

0.0 

0 

0 

55 

-  60 

1.2 

1 

11 

-53,341 

0 

0 

398.4 

0 

0 

0.0 

0 

0 

60 

-  65 

1.3 

4 

40 

-57,786 

0 

0 

431.5 

0 

0 

0.0 

0 

.  0 

65 

-  70 

1.4 

0 

0 

-62,231 

0 

0 

464.7 

0 

0 

0.0 

0 

0 

70 

-  75 

1.5 

0 

0 

-66,676 

0 

0 

497.9 

0 

0 

0.0 

0 

0 

75 

-  80 

1.6 

0 

0 

-71,121 

0 

0 

531.1 

0 

0 

0.0 

0 

0 

80 

-  85 

1.7 

0 

0 

-75,566 

0 

0 

564.3 

0 

0 

0.0 

0 

0 

85 

-  90 

1.8 

0 

0 

-80,011 

0 

0 

597.5 

0 

0 

0.0 

0 

0 

90 

-  95 

1.9 

0 

0 

-84,456 

0 

0 

630.7 

0 

0 

0.0 

0 

0 

95 

-  100 

2.0 

6 

62 

-88,901 

0 

0 

663.9 

38 

1,377 

0.0 

0 

0 

Hours  Off 

0.0 

0 

7,658 

0 

0 

4,774 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  TEMPERA! 


Temperature 

Range 

1 

1  2 

(F) 

Max.  Temp. 

7S.8 

94.1  93.3 

Mo. /Hr. 

7  14 

9  20  9  20 

Day  Type 

1 

1  1 

Above  100 

0 

0 

0 

95  -  100 

0 

0 

0 

90  -  95 

0 

1,773 

1,439 

85  -  90 

0 

497 

838 

80  '  85 

0 

1,094 

703 

75  -  80 

2,928 

339 

630 

70  -  75 

590 

713 

863 

65  -  70 

656 

4,344 

4,232 

60  -  65 

1,019 

0 

0 

55  -  60 

673 

0 

0 

50  -  55 

1,226 

0 

0 

Below  50 

1,668 

0 

0 

Min.  Temp. 

41.0 

67.9 

o7.9 

Mo. /Hr. 

2  10 

3  20 

4  4 

Day  Type 

5 

i 

2 

Zone 


Number 


IRE  PROFILES 

Number . . 

of  Hours  . 


Trane  Air  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

Off  Peak 

On  Peak 

OIL 

Month 

(kWh) 

m 

(Therfo) 

Jan 

894 

2 

192 

Feb 

808 

2 

193 

March 

905 

2 

123 

April 

707 

2 

40 

May 

465 

2 

0 

June 

585 

5 

0 

July 

1,251 

5 

0 

Aug 

845 

5 

0 

Sept 

443 

5 

0 

Oct 

442 

2 

0 

Nov 

765 

2 

48 

Dec 

889 

2 

159 

Total 

9,000 

5 

755 

Building  Energy  Consumption  = 
Source  Energy  Consumption  : 


32,209  (Btu/Sq  Ft/Year) 
52,050  (Btu/Sq  Ft/Year) 


floor  Area  : 


3,297  (Sq  Ft) 


Trane  Air  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  EQUIPMENT  ENERGY  CONSUMPTION 


fief  Equip  . Monthly  Consumption 


Null) 

Code 

Jan 

Feb 

Har 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

436 

394 

447 

420 

442 

431 

431 

447 

420 

442 

420 

431 

5,162 

PK 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

■1 

MISC  LO 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  . 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  HOTH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1I61 

AIR-CLD  COND  COMP  <15 

TONS 

ELEC 

0 

0 

0 

0 

0 

86 

550 

255 

0 

0 

0 

0 

890 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

2.8 

2.7 

2.6 

0.0 

0.0 

0.0 

2.8 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

9 

55 

26 

0 

0 

0 

0 

90 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.3 

0.1 

0.0 

0.0 

0.0 

0.3 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

36 

191 

93 

0 

0 

0 

0 

320 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

24 

23 

24 

24 

23 

0 

0 

0 

117 

PX 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

1 

EQ2005 

OIL 

FIRE  TUBE 

HOT  WATER 

OIL 

192 

193 

123 

40 

0 

0 

0 

0 

0 

0 

48 

159 

755 

PX 

0.3 

0.3 

0.2 

O.l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.3 

1  EQ5020  HEAT  WATER  CIRC.  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 


COMBINED  ECOS 

ELEC 

1 

1  1  1 

0 

0 

0 

0 

0 

0 

1 

1 

5 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ5240 

ELEC 

40 

BOILER  FORCED  DRAFT  FAN 

36  40  25  0 

0 

0 

0 

0 

0 

30 

40 

212 

PK 

0.1 

0.1  0.1  0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

1  EQ5307 

ELEC 

372 

BOILER  CONTROLS 

336  372  233 

0 

0 

0 

0 

0 

0 

280 

372 

1,965 

PK 

0.5 

0.5  0.5  0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.s 

0.5 

0.5 

1  EQ5040 

ELEC 

45 

FUEL  OIL  PUMP  C.V. 

41  45  28 

0 

0 

0 

0 

0 

0 

34 

45 

238 

PK 

0.1 

0.1  0.1  0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  UTILITY  PEAK 

Utility  ELECTRIC  DEMAND 

Peak  Value  5.1  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp. 

Ref.  Equipment 

Num.  Code  Name  Equipment  Description 

Cooling  Equipment 

1  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 
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CHECKSUMS 


Utility  Percnt 
Demand  Of  Tot 
(kW)  (I) 


3.4  66.42 
3.4  66.42 
0.0  0.00 


0.1  1.12 

0.1  1.12 

0.0  0.00 


1.6  32.46 
0.0  0.00 
0.0  0.00 
1.6  32.46 


Grand  Total 


5.1  100.00 


Building  311 
(Typical  for  312) 

Trace  Input  File 


933702 


CONTENTS  OF  :  E:\CB311.TM 
LINE  # - 

1  OOB  -  1 

2  01/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  311 

7  08/CARLISLE 

8  09/MAY/SEP////APR/OCT 

9  10/CLTD-CLF 

10  11///ZONE 

11  LOAD  -  1 

12  19/1/BASE  BUILDING 

13  20/1/1/HALL /117/1/1/. 8/. 45/10. 8//2 

14  20/2/1/LIVING  ROOM/188/1/1/. 8/. 45/10. 8//2 

15  20/3/1/FAMILY  ROOM /25 5 / 1 / 1 / . 8 / .  4 5 /1 0 . 8 / /2 

16  20/4/1/BEDROOM  NO.  1 / 1 75 /I /I / 0 / /I 0 . 8 / /2 

17  20/5/1/BEDROOM  NO.  2 / 1 89 / 1 /I /0 / /I 0 . 8 / /2 

18  20/6/1/SEWING  R OOM /21 8 /I /I /0 / /I 0 . 8 / /2 

19  20/7/2/BATH/49/1/1/.8/.45/10.8//2 

20  20/8/2 /KITCHEN/218/1/1/. 8/. 45/10. 8//2 

21  20/9/2/DINING  R 0 0 M  / 1 8 4 / 1 / 1 / . 8 / .  4 5 / 1 0 . 8 / / 2 

22  2O/1O/2/8ATH/49/1/1/O//10.8//2 

23  20/11/2/BEDROOM  NO.  3  / 1 8 4 /I / 1 /0 / /1 0 . 8 / /2 

24  20/12/2/HAL L/141 /I /1/0//10. 8 //2 

25  20/13/2/BATH/39/l/l/e//10.8//2 

26  21/M////CBL0TX///C8LQTX 

27  22/4/1/YES////176 

28  22/5/1/YES////176 

29  22/6/1/YES////176 

30  22/10/1/YES ////176 

31  22/11/1/YES////176 

32  22/12/1/YES////176 

33  22/13/1/YES////176 

34  24/1/1/6/9. 8//178/109 

35  24/2/1/15/9. 8//178/19 

36  24/2/2/13/9 .8//178/109 

37  24/3/1/11/9 . 8//178/19 

38  24/4/1/15/9 .8//178/19 

39  24/4/2/13/9 . 8//178/109 

40  24/5/1/11/9. 8//178/19 

41  24/6/1/7/9. 8//178/289 

42  24/7/1/7/9. 8//178/289 

43  24/7/2/7/9. 8//178/19 

44  24/8/1/7/9 . 8//178/289 

45  24/9/1/12/9. 8//178/289 

46  24/9/2/15/9. 8//178/19 

47  24/9/3/7/9. 8//178/109 

48  24/10/1/7/9.8//178/289 

49  24/10/2/7/9. 8//178/19 

50  24/11/1/12/9. 8//178/289 

51  24/11/2/15/9. 8//178/19 

52  24/11/3/7/9. 8//178/109 

53  24/13/1/6/9. 8//178/109 

54  25/1/1/3.6/1/1/1.04/1 

55  25/2/1/4/1. 5/2/. 55/. 57 

56  25/2/2/4/1. 5/2/. 55/. 57 

57  25/3/1/4. 5/2. 25/2/. 55/. 57 

58  25/4/1/4/1. 5/2/. 55/. 57 


LINE 


59 

60 


63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 


89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 


114 

115 

116 


CONTENTS  OF  :  E:\CB311.TM 

# - 

25/5/1/4. 5/2. 25/2/. 55/. 57 
25/6/1/4/1. 5/1/. 55/. 57 
25/7/1/3/1. 25/1/. 55/. 57 
25/8/1/3/1. 25/1/. 55/. 57 
25/9/1/4/1. 5/2/. 55/. 57 
25/9/2/4/1. 5/2/. 55/. 57 
25/9/3/3.6/1/1/1.04/1 
25/10/1/4/1. 5/1/. 55/. 5 7 
25/11/1/4/1. 5/2/. 55/. 57 
25/11/2/4/1. 5/2/. 55/.  57 
25/11/3/4/1. 5/1/. 55/. 57 
25/13/1/4/1. 5/1/. 55/. 57 

26/M/CBLQP/CBLQL/0FF//0FF/CBLQCL0/0FF/0FF/0FF/0FF 

27/M/502/SF-PERS/230/190/ . 5/WATT-SF/INCAND 

29/1/////.31/CFM-SF/.31/CFM-SF 

29/2/////.31/CFM-SF/.31/CFM~SF 

29/3/////.31/CFM-SF/.31/CFM-SF 

29/4/////. 31/CFM-SF/ . 31 /CFM-SF 

29/5/////. 31/CFM-SF/ . 31/CFM-SF 

29/6/// //.31/CFM-SF/. 31/CFM-SF 

29/7///////. 31/CFM-SF 

29/8///////. 31/CFM-SF 

29/9///////, 31/CFM-SF 

29/10/// ////.31/CFM-SF 

29/11///////. 31/CFM-SF 

29/12///////. 31/CFM-SF 

29/13///////. 31/CFM-SF 

SYSTEM  -  1 

39/1/BASE  BUILDING 

40/1/PTAC 

41/1/1/1 

42/1/. 2 

45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

40/2/RAD 

41/2/1/2 

45/2/OFF/OFF/OFF/OFF/OFF/CBLOHTG/OFF/OFF/OFF/OFF 
EQUIPMENT  -  1 

59/1/CARLISLE///BASE  BUILDING 

60/1/1/PKPLANT/l/l 

62/1/EQ1161 /8 

65/1/1//2/2 

67/1/EQ2102/1 

69/1/EQ4003 

LOAD  -  2 

19/2/WALL  &  ROOF  INSULATION 
20/l/l/HALL/117/l/l/.8/.45/lO,8//2 
20/ 2 /I /LIVING  ROOM/188/1/1/. 8/. 45/10. 8 //2 
20/3/1/ FAMILY  ROOM/255/1/1/. 8/. 45/10. 8//2 
20/4/1/BEDROOM  NO.  1 / 1 7 5 / 1 / 1 / 0 / /I 0 . 8 / / 2 
20/5/1/BEDROOM  NO.  2 /1 89 / 1 / 1 / O / /I O . 8  / / 2 
20/6 /I /SEWING  ROOM/218/1/1/0//10.8//2 
20/7/2/BATH/49/1/1/.8/. 45/10. 8//2 
20/8/2/KITCHEN/218/1/1/ . 8/ . 45/10 . 8//2 
20/9/2/DINING  ROOM/184/1/1/.8/.45/10.8//2 
20/10/2/BATH/49/1/1/P//10.8//2 
20/11/2/BEDROOM  NO.  3/184 /I /I /0//10 . 8//2 
20/12/2/HALL/141/1/1/0//10.8//2 
20/13/2/BATH/39/1/1/0//10 . 8//2 


CONTENTS  OF  :  E:\CB311.TM 
LINE  # - 

117  21/M////CBLQTX///CBLQTX 

118  22/4/1/YES////177 

119  22/5/1/YES////177 

120  22/6/1/YES////177 

121  22/10/1/YES////177 

122  22/11/1/YES////177 

123  22/12/1/YES////177 

124  22/13/1/YES////177 

125  24/1/1/6/9. 8//190/10 9 

126  24/2/1/15/9. 8//190/19 

127  24/2/2/13/9 . 8//190/109 

128  24/3/1/11/9 . 8//190/19 

129  24/4/1/15/9. 8//190/19 

130  24/4/2/13/9. 8//190/109 

131  24/5/1/11/9. 8//190/19 

132  24/6/1/7/9 . 8//190/289 

133  24/7/1/7/9. 8//190/289 

134  24/7/2/7/9. 8//190/19 

135  24/8/1/7/9. 8//190/289 

136  24/9/1/12/9. 8//190/289 

137  24/9/2/15/9. 8//190/19 

138  24/9/3/7/9. 8//190/109 

139  24/10/1/7/9. 8//190/289 

140  24/10/2/7/9 . 8//190/19 

141  24/11/1/12/9. 8//190/ 2 89 

142  24/11/2/15/9 . 8//190/19 

143  24/11/3/7/9. 8//19O/109 

144  24/13/1/6/9. 8//190/109 

145  25/1/1/3.6/1/1/1.04/1 

146  25/2/1/4/1. 5/2/. 55/. 57 

147  25/2/2/4/1. 5/2/. 55/. 57 

148  25/3/1/4 . 5/2 . 25/2/ . 55/ . 57 

149  25/4/1/4/1. 5/2/. 55/. 57 

150  25/5/1/4. 5/2. 25/2/. 55/. 57 

151  25/6/1/4/1. 5/1/. 55/. 57 

152  25/7/1/3/1 .25/1/. 55/. 57 

153  25/8/1/3/1. 25/1/. 55/. 57 

154  25/9/1/4/1. 5/2/. 55/. 57 

155  25/9/2/4/1. 5/2/. 55/. 57 

156  25/9/3/3.6/1/1/1.04/1 

157  25/10/1/4/1. 5/1/. 55/. 5 7 

158  25/11/1/4/1. 5/2/. 55/. 57 

159  25/11/2/4/1. 5/2/. 55/. 57 

160  25/11/3/4/1 . 5/1/ . 55/ . 57 

161  25/13/1/4/1. 5/1/. 55/. 57 

162  26/M /CBLQP/CBLQL/OFF//OFF/CBLQC LG/OFF/OFF/OFF/OFF 

163  27 /M/502 /SF-PERS/230 /190 / .5/WATT-SF/INC AND 

164  29/1/////.26/CFM-SF/ .26/CFM-SF 

165  29/2/////. 26/CFM-SF/. 26/CFM-SF 

166  29/3///// . 26/CFM-SF/ . 26/CFM-SF 

167  29/4 /////. 26/CFM-SF/ .26/CFM-SF 

168  29/5/////. 26/CFM-SF/. 26/CFM-SF 

169  29/6/////. 26/CFM-SF/. 26/CFM-SF 

170  29/7///////. 26/CFM-SF 

171  29/8///////. 26/CFM-SF 

172  29/9///////. 26/CFM-SF 

173  29/10///////. 26/CFM-SF 

174  29/11///////. 26/CFM-SF 


CONTENTS  OF  :  E:\CB311.TM 
LINE  # - 

175  29/12/////// . 26/CFM-SF 

176  29/13///////. 26/CFM-SF 

177  SYSTEM  -  2 

178  39/2/WALL  &  ROOF  INSULATION 

179  40/1/PTAC 

180  41/1/1/1 

181  42/1/. 2 

182  45/1/CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

183  40/2/RAD 

184  41/2/1/2 

185  45 /2/OFF/OFF/OFF/OFF/OFF/CBLQHTG /OFF/OFF/OFF /OFF 

186  EQUIPMENT  -  2 

187  59/2/CARLISLE///WALL  S  ROOF  INSULATION 

188  60/1/1/PKPLANT/l/l 

189  62/1/EQ1161/8 

190  65/1/1//2/2 

191  67/1/EQ2102/1 

192  69/1/EQ4003 

193  LOAD  -  3 

194  19/3/UEATHERSTRIP  fi  CAULKING 

195  20/1/1/HALL/117/1/1/.8/.45/10.8//2 

196  20/2/1/LIVING  ROOM / 1 8 8 / 1 / 1 / . 8 / . 4 5 / 1 0 . 8 / / 2 

197  20/3/1/FAMILY  ROOM /25 5 /I / 1 / . 8 / . 4 5 / 1 0 . 8 / /2 

198  20/4/1/BE0R00M  NO.  1 / 1 7 5 / 1 / 1 /0 / / 1 0 , 8 / / 2 

199  20/5/1/BEDROOM  NO.  2 / 1 8 9 / 1 / 1 / 0 / / 1 0 . 8 / / 2 

200  20/6/1/SEWIN6  ROOM /2 1 8 / 1 / 1 /O / / 1 0 . 8 / / 2 

201  20/7 /2/BATH /49/1/1 /. 8/. 45/10 . 8/ /2 

202  2O/8/2/KITCHEN/218/1/1/.8/.45/10.8//2 

203  20/9/2/DININ6  R 0 0 M / 1 8 4  / 1  / 1 / . 8 / . 4 5 /I  0 . 8 / / 2 

204  2O/10/2/BATH/49/1/1/O//1O .8//2 

205  20/11/2/BEDROOM  NO.  3  / 1 8 4  / 1 / 1 / 0 / / 1 0 . 8 / / 2 

206  20/12/2/HALL/141/1/1/O//1O.8//2 

207  20/13/2/BATH/39/1/1/0//10.8//2 

208  21/M////CBLQTX///CBLQTX 

209  22/4/1/YES////176 

210  22/5/1/YES////176 

211  22/6/1/YES////176 

212  22/10/1/YES////176 

213  22/11/1/YES////176 

214  22/12/1/YES////176 

215  22/13/1/YES////176 

216  24/1/1/6/9. 8//178/109 

217  24/2/1/15/9. 8//178/19 

218  24/2/2/13/9 . 8//178/109 

219  24/3/1/11/9. 8//178/19 

220  24/4/1/15/9. 8//178/19 

221  24/4/2/13/9. 8//178/109 

222  24/5/1/11/9. 8//178/19 

223  24/6/1/7/9. 8//178/289 

224  24/7/1/7/9. 8//178/289 

225  24/7/2/7/9. 8//178/19 

226  24/8/1/7/9. 8//178/289 

227  24/9/1/12/9. 8//178/289 

228  24/9/2/15/9 .8//178/19 

229  24/9/3/7/9. 8//178/109 

230  24/10/1/7/9 .8//178/289 

231  24/10/2/7/9 . 8//178/19 

232  24/11/1/12/9. 8//178/289 


CONTENTS  OF  :  E:\CB311.TM 
LINE  # - 

233  24/11/2/15/9. 8//178/19 

234  24/11/3/7/9. 8//178/109 

235  24/13/1/6/9 . 8//178/109 

236  25/1/1/3.6/1/1/1.04/1 

237  25/2/1/4/1. 5/2/. 55/. 57 

238  25/2/2/4/1. 5/2/. 55/. 57 

239  25/3/1/4. 5/2. 25/2/. 55/. 57 

240  25/4/1/4/1. 5/2/. 55/. 57 

241  25/5/1/4. 5/2. 25/2/. 55/. 57 

242  25/6/1/4/1. 5/1/. 55/. 57 

243  25/7/1/3/1. 25/1/. 55/. 57 

244  25/8/1/3/1 . 25/1/ . 55/ . 57 

245  25/9/1/4/1. 5/2/. 55/. 57 

246  25/9/2/4/1. 5/2/. 55/. 57 

247  25/9/3/3.6/1/1/1.04/1 

248  25/10/1/4/1. 5/1/. 55/. 57 

249  25/11 /1/4/1 . 5/2/ . 55/ . 57 

250  25/11/2/4/1 .5/2/. 55/. 57 

251  25/11/3/4/1 .5/1/. 55/. 57 

252  25/13/1/4/1. 5/1/. 55/. 5 7 

253  26/M/CBLQP/CBLQL /OFF/ /OFF/CBLQCLG /OFF/OFF/OFF/OFF 

25  4  27/M/502/SF-PERS/23O/190  /  .  5/lJATT-SF/INCAND 

255  29/1 /////.25/CFM-SF/. 25/C FM-SF 

256  29/2///// .25/C FM-SF/. 25/C FM-SF 

257  29/3/////. 25/CFM-SF/. 25/CFM-SF 

258  29/4///// . 25/CFM-SF/ .25/CFM-SF 

259  29/5/////. 25/CFM-SF/. 25/C FM-SF 

260  29/6///// . 25/CFM-SF/ .25/CFM-SF 

261  29/7 ///////. 25/C FM-SF 

262  29/8/////// . 25/CFM-SF 

263  29/9/////// . 25/CFM-SF 

264  29/10///////. 25/CFM-SF 

265  29/11///////. 25/CFM-SF 

266  29/12/////// . 25/CFM-SF 

267  29/13/// ////.25/C FM-SF 

268  SYSTEM  -  3 

269  39/3/WEATHERSTRIP  £  CAULKING 

270  40/1/PTAC 

271  41/1/1/1 

272  42/1/. 2 

273  45/1 /CBLQCLG/OFF/OFF/OFF/OFF /OFF /OFF/OFF/OFF/OFF 

274  40/2/RAD 

275  41/2/1/2 

276  45 /2/OFF/OFF/OFF/OFF/OFF/CBLQHTG /OFF/OFF/OFF/OFF 

277  EQUIPMENT  -  3 

278  59/3/CARLISLE///WEATHERSTRIP  S  CAULKING 

279  60/1/1/PKPLANT/l/l 

280  62/1/EQ1161/8 

281  65/1/1//2/2 

282  67/1 /EQ2102/1 

283  69/1/EQ4003 

284  LOAD  -  4 

285  19/4/COMBINEO  ECOS 

286  20/1/1/HALL/117/1/1/.8/.45/10.8//2 

287  20/2/1/LIVING  R OOM / 18 8 / 1 / 1 / . 8 / . 4 5 / 1 0 . 8 / /2 

288  20/3/1/FAMILY  ROOM /25 5 / 1 / 1 / . 8 / .  4 5 /1 0 . 8 / /2 

289  20/4/1/BEOROOM  NO.  1 / 1 7 5 / 1 / 1 /O / / 1 0 . 8 / / 2 

290  20/5/1/BEDROOM  NO.  2 / 1 89 / 1 /I /O / / 1 0 . 8 / / 2 


CONTENTS  OF  :  E:\CB311.TM 
LINE  # - 

291  20/6/1/SEUING  ROOM /21 8 / 1 /I /0 / /1 0 . 8 / /2 

292  20/7/2/BATH/49/l/l/.8/.^5/10.8//2 

293  20/8/2/KITCHEN/218/1/1/ . 8/ . 45/10 . 8//2 

294  20/9/2/DINING  ROOM /184 /I /I / . 8/ . 45/10 . 8 //2 

29  5  20 /10/2 /BATH/49/1 /I /0 / /10 . 8/ /2 

296  20/11/2/BEDROOM  NO.  3 / 1 8 4 / 1 / 1 /0 / / 1 0 . 8 / / 2 

297  20/12/2/ HA LL/141/1/1/0//10.8//2 

298  20/13/2/BATH/39/1/1/0//10.8//2 

299  21/M////CBLQTX///CBLQTX 

300  22/4/1/YES////177 

301  22/5/1/YES////177 

302  22/6/1/YES////177 

303  22/10/1/YES////177 

304  22/11/1/YES////177 

305  22/12/1/YES////177 

306  22/13/1/YES////177 

307  24/1/1/6/9. 8//190/109 

308  24/2/1/15/9 . 8//190/19 

309  24/2/2/13/9 .8//190/109 

310  24/3/1/11/9 .8//190/19 

311  24/4/1/15/9 .8//190/19 

312  24/4/2/13/9 .8//190/109 

313  24/5/1/11/9 .8//190/19 

314  24/6/1/7 /9 . 8//190/289 

315  24/7/1/7/9. 8//190/289 

316  24/7/2/7/9. 8//190/19 

317  24/8/1/7/9. 8//190/289 

318  24/9/1/12/9 . 8//190/289 

319  24/9/2/15/9. 8//190/19 

320  24/9/3/7/9. 8//190/109 

321  24/10/1/7/9. 8//190/289 

322  24/10/2/7/9 . 8//190/19 

323  24/11/1/12/9. 8//190/289 

324  24/11/2/15/9. 8//190/19 

325  24/11/3/7/9 . 8//190/109 

326  24/13/1/6/9. 8//190/109 

327  25/1/1/3.6/1/1/1.04/1 

328  25/2/1/4/1. 5/2/. 55/. 57 

329  25/2/2/4/1. 5/2/. 55/. 57 

330  25/3/1/4. 5/2. 25/2/. 55/. 57 

331  25/4/1/4/1. 5/2/. 55/. 57 

332  25/5/1/4. 5/2. 25/2/. 55/. 57 

333  25/6/1/4/1. 5/1/. 55/. 57 

334  25/7/1/3/1. 25/1/. 55/. 57 

335  25/8/1/3/1. 25/1/. 55/. 57 

336  25/9/1/4/1. 5/2/. 55/. 57 

337  25/9/2/4/1. 5/2/. 55/. 57 

338  25/9/3/3.6/1/1/1.04/1 

339  25/10/1/4/1. 5/1/. 55/. 57 

340  25/11/1/4/1 .5/2/. 55/. 57 

341  25/11/2/4/1 .5/2/. 55/. 57 

342  25/11/3/4/1. 5/1/. 55/. 57 

343  25/13/1/4/1. 5/1/. 55/. 57 

344  26/M/CBLQP/CBLQL/0FF//0FF/CBLQCLG/0FF/0FF/0FF/0FF 

345  27/M/502/SF-PERS/230yi90/ . 5/WATT-SF/INCANO 

346  29/1/////.20/CFM-SF/.20/CFM-SF 

347  29/2/////.20/CFM-SF/. 20/CFM-SF 

348  29/3/////. 20/CFM-SF/. 20/CFM-SF 


CONTENTS  OF  :  E:\CB311.TM 
LINE  # - 

349  29/4/////.20/CFM-SF/.2O/CFM-SF 

350  29/5/////. 20/C FM-S F/. 20/C FM-SF 

351  29/6 /////. 20/C FM-SF/. 20/C FM-SF 

352  29/7/ //////. 20 /CFM-SF 

353  29/8/////// . 20/CFM-SF 

354  29/9/////// . 20/CFM-SF 

355  29/10///////. 20/CFM-SF 

356  29/11///////. 20/CFM-SF 

357  29/12///////. 20/CFM-SF 

358  29/13///////. 20/CFM-SF 

359  SYSTEM  -  4 

360  39/4/COMBINED  ECOS 

361  40/1/PTAC 

362  41/1/1/1 

363  42/1/. 2 

364  45/1 /CBLQCLG/OFF/OFF/OFF/OFF/OFF/OFF /OFF/OFF/OFF 

365  40/2/RA0 

366  41/2/1/2 

367  45/2/OFF/OFF/OFF/OFF/OFF/CBLQHT6/OFF/OFF/OFF/OFF 

368  EQUIPMENT  -  4 

369  59/4/CARLISLE///C0MBINED  ECOS 

370  60/1/1/PKPLANT/l/l 

371  62/1/EQ1161/8 

372  65/1/1//2/2 

373  67/1/EQ2102/1 

374  69/1/EQ4003 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  311 


Weather  File  Code: 

CARLISLE 

Location: 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude: 

77.2 

(deg) 

Time  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure: 

29.2 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb; 

92 

(F) 

Summer  Design  Wet  Bulb: 

72 

(F) 

Winter  Design  Dry  Bulb: 

4 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742 

(Lbm/cufi) 

Air  Specific  Heat: 

0.2444 

(8tu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0882 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2 

(8tu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run: 

9:  4:19 

1/20/94 

Dataset  Name: 

CB311 

■  TM 

TranelAir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  OUILOING 

I 

I 

- .  SYSTEM  SUMMARY 

I  (Design  Airflow  Quantities) 


! 

Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cffli) 

I  PTAC 

0 

1,512 

1,512 

2,065 

553 

0 

0 

2  RAD 

0 

0 

0 

0 

1,215 

0 

0 

Totals 

0 

1,512 

1,512 

2,065 

1,768 

0 

0 

I 

CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 

. I .  SYSTEM  SUMMARY . 

(Design  Capacity  Quantities) 

. . Cooling . . . - . . Heating 


Main  Sys.  Aux 

.  Sys.  Opt.  Vent  Cooling 

Main  Sys.  Aux.  Sys. 

Preheat 

Reheat 

Humidif.  Opt.  Vent 

Heating 

Systei 

System  Capacity  Capacity  Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Numbei 

Type 

(Tons) 

(Tons)  (Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

PTAC 

3.7 

0.0  0.0 

3.7 

-61,780 

0 

0 

0 

0 

0 

-61,780 

i 

RAO 

0.0 

0.0  0.0 

0.0 

-130.219 

0 

0 

0 

0 

0 

-130,219 

Total! 

3.7 

0.0  0.0 

3.7 

•-191,993 

0 

0 

0 

0 

0 

-191,998 

The  building  peaked 

at  hour 

16  month  7 

jith  a  capacity  of 

3.6  tons 

ENGINf 

ERING  CHECKS 

-  ALTERNATIVE  1 

BASE  1 

UILDING 

c  u  r  T  .u  c 

r  0  T 

w  r  p  w  r  (^ 

V  0  ....... 

L  K  I 

M  b  u  n  t  U 

N  o 

Percent  . 

•  Cooling  - 

—  Heating  - 

Systeii 

1  Main/ 

Systein 

Outside  Cfm/ 

Cfm/  Sq  Ft 

Btuh/ 

CffB/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air  Sq  ft 

- 

Ton  /Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Main 

PTAC 

0.00  0.66 

408.6  617.3 

19.44 

0.66 

-27.05 

2,284 

i 

Main 

RAD 

0.00  0.00 

0.0  0.0 

0.00 

0.00 

-32.46 

4,012 

Tran^  Air  Conditioning  Economics 

By:  trane  Customer  Direct  Service  Network 
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Systdm  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

I 

uuiuunuiunnntn  COOLING  COIL  PEAK  *********)|:***)|:***^:***^:*3|J3»::!:*****  CLG  SPACE  PEAK  tnuntnn  HEATING  COIL  PEAK  tttntn 


Peaked  at  Time  ::> 

Mo/Hr: 

7/16 

* 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR:  ' 

71/  73/  98.0 

* 

i 

OADB: 

91  * 

% 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(<) 

Sky! 

lite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

6,822 

0 

6,822 

15.37 

t 

6,644 

20.18  * 

-5,442 

-5,442 

8.89 

Glass  Solar 

5,105 

0 

5,105 

11.50 

* 

5,331 

16.35  * 

0 

0 

0.00 

Glaiss  Cond 

1,277 

0 

1,277 

2.88 

t 

1,271 

3.86  * 

-6,444 

-6,444 

10.53 

Hall 

1  Cond 

5,728 

245 

5,973 

13.45 

t 

5,737 

17.43  * 

-10,355 

-10,787 

17.63 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

21,611 

21,611 

48.67 

i 

8,842 

26.86  * 

-38,508 

-38,508 

62.94 

Sub 

Total”) 

40,544 

245 

40,789 

91.86 

t 

27,875 

84.67  * 

-60,749 

-61,182 

100.00 

Internal  Loads 

t 

t 

LigJits 

1,998 

0 

1,998 

4.50 

* 

2,418 

1.15  * 

0 

0 

O.OC 

Ped 

pie 

1,400 

1,400 

3.15 

t 

770 

2.34  * 

0 

0 

0.00 

Mis 

n 

u 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Sub 

Total") 

3,397 

0 

0 

3,397 

7.65 

* 

3,188 

9.68  * 

0 

0 

O.OC 

Ceili 

rig  Load 

483 

-483 

0 

0.00 

* 

1,859 

5.65  * 

-1,538 

0 

0,00 

Outsi 

de  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup. 

"an  Heat 

215 

0.48 

t 

0.00  * 

0 

0.00 

Ret. 

Fan  Heat 

0 

0 

0,00 

t 

0.00  * 

0 

0.00 

Duct 

teat  Pkup 

0 

■  C 

0.00 

t 

0.00  * 

0 

0,00 

OV/UN 

)R  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Exhau 

3t  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Termi 

lal  Bypass 

0 

0 

0 

0.00 

* 

if 

0.00  * 

0 

0.00 

Grand 

Total^o 

44,425 

-239 

•  0 

44,401 

100.00 

t 

32,922 

100.00  * 

-62,287 

-61,182 

100.00 

_ rnnt  Tk!A  PATI  CCI  CATTOU- 

A  r 

VUULMTKS  UUiL 

L  L  t  1  i 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/kB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  2,284 

Main  Cl 

ig  3.7 

44.4 

31.1 

1,512 

75.3  63 

.4  70. 

,1 

54.9  53.5 

60.3 

Part  0 

Aux  C 

[g  0.0 

0.0 

0.0 

0 

.  0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vet 

It  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  1,164 

0  0 

Totals 

3.7 

44.4 

Hall  1,78^ 

1  172  10 

1  ucATTkir  mil  cci  crTTnu--_-«- 

_ AT  DCI  nuc  (  ^ 

/  r  \ 

- HtHIlnU  UUIL  otLtUliUfI . 

nlKI  LUWj  \ C T Hi  j 

--LlltainLCRJinu  --j  tnKLKHIUKLD 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.66  SADE 

!  55.0 

105.9 

Main  HI 

k  -61.8 

1, 

512  68.3 

105.9 

Infil 

553 

553  Clg  Cfm/Ton 

408.58  Plenum  75.8 

67.2 

Aux  Ht 

g  0.0 

0  0.0 

0.0 

Supply 

1,512 

1,512  Clg  Sqft/Ton 

617.28  Return  75.3 

67.7 

Preheat 

1  -0.0 

1,512  67.7 

54.9 

Mincfm 

0 

0  Clg  Btuh/Sqft 

19.44  Ret/OA  75.3 

67.7 

Reheat 

0.0 

0  0.0 

0.0 

Return 

1,512 

1,512  No 

.  People 

5  Runarnd  75.0 

68.0 

Humidil 

1  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Ver 

It  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.66  Fn  BldTD  0.0 

0.0 

Total 

1  -61.8 

Auxil 

0 

0  Htg  Btuh/SqFt 

-27.05  Fn  Frict  0.1 

0.0 

TranejAir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

Systeii  2  Block  RAO  -  RADIATION 


j;n**k**j:i;j:**«***nn*«  COOLING  COIL  PEAK  **n**»***nt***»***«***«*«**  CLG  SPACE  PEAK  n***»«n**  HEATING  COIL  PEAK 
Peake(|l  at  Time  =:>  No/Hr:  0/0  *  Mo/Hr:  0/0  *  No/Hr:  13/  1 


Outsi( 

ie  Air  :=) 

OADB/WB/HR: 

0/  0/  0.0 

* 

t 

OADB:  0  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space  Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh)  {%}  * 

(Btuh) 

(Btuh) 

U) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

-9,303 

-9,303 

7.14 

Glass  Solar 

0 

0 

0 

0.00 

% 

0  0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

-12,241 

-12,241 

9.40 

Nal] 

Cond 

0 

0 

0 

0.00 

0  0.00  » 

-23,096 

-24,041 

18.46 

Partition 

0 

0 

0.00 

t 

0  0.00  t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0  0.00  * 

-84,633 

-84,633 

64.99 

Sub  Total”) 

0 

0 

0 

0.00 

t 

0  0.00  * 

-129,273 

-130,219 

100.00 

Inter: 

lal  Loads 

t 

* 

Ligt 

its 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Peof 

lie 

0 

0 

0.00 

t 

0  0.00 

0 

0 

0.00 

Mist 

0 

0 

0 

0 

0.00 

0  0.00  * 

0 

0 

0.00 

Sub 

Total”) 

0 

0 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Ceilii 

ig  Load 

0 

0 

0 

0.00 

t 

0  0.00  * 

-8,978 

0 

0.00 

Outsit 

e  Air 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Sup.  I 

an  Heat 

0 

0.00 

0.00  * 

0 

0.00 

Ret. 

an  Heat 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Duct  ( 

leat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNC 

'R  Sizing 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Exhauj 

t  Heat 

0 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

Termir 

al  Bypass 

0 

0 

0 

0.00 

i 

% 

0.00  * 
t 

0 

0.00 

Grand 

Total  —  ) 

0 

0 

•  0 

0 

0.00 

t 

0  0.00  ^ 

-138,251 

-130,219 

100.00 

/\nni  pn.Ti  Pt 

‘1  rPTTHM 

_ ApCAC _ 

H  Kt  HO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/N8/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(1) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grai 

ns 

Deg  F 

Deg  F  Grains 

Floor 

4,012 

Main  Cl 

g  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0 

0.0  0.0 

Part 

0 

Aux  C] 

g  0.0 

0.0 

0.0 

0 

-  0.0 

0.0  0 

.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vet 

t  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0 

.0 

0.0 

0.0  0.0 

Roof 

1,990 

0  0 

Totals 

0.0 

0.0 

Wall 

3,920  326  8 

rPTTnii 

-ATOri  niilC  frfm\ 

•  -TCMpCRATlIRrc 

- HEATING 

UUIL  OCLLU 1 iun 

H  i  Ar  UUWO  \  L  1  111/ 

LnuilitLKinb  CmuLInO 

1  trlrCnn  1  Ur\LO  p  ) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  ^  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Main  HI 

g  -130.2 

0  0.0 

0.0 

Infil 

0 

1,215 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

66.3 

Aux  Htig  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

63.0 

Preheal 

0.0 

0  0.0 

0.0 

flincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat 

1  0.0 

0  0,0 

0.0 

Return 

0 

0 

Ho.  People 

0 

Runarnd  0.0 

68.0 

Humidi 

0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total 

-130.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-32.46 

Fn  Frict  0.0 

0.0 
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TranejAir  Conditioning  Economics 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 

. I .  BUILDING  U-VALUES 


Room  U-Values  . . . —  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Rooi 

11 

Sumffir 

Wintr 

Numbei 

r  Description 

Part. 

ExFlr 

Skylt 

Skylt 

,  HALL 

0.000 

0.000 

0.000 

0.000 

1  LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

\  FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

i 

»  BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

5  BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

i 

i  SEWING  ROOM 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Systet 

!  1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

j 

,  HALL 

0.000 

0.000 

0.000 

0.000 

i 

!  LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

I  FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

1  BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0,000 

i 

1  BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

1 

,  SEWING  ROOM 

0,000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

'  BATH 

0.000 

0.000 

0.000 

0.000 

1  KITCHEN 

0.000 

0,000 

0.000 

0.000 

1  DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

1( 

1  BATH 

0.000 

0.000 

0.000 

0.000 

i: 

BEDROOM  NO.  3 

0.000 

0.000 

0.000 

0.000 

i: 

:  HALL 

0.000 

0.000 

0.000 

0.000 

i; 

;  BATH 

0.000 

0.000 

0.000- 

O.'OOO 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Systen 

1  2  Total/Ave. 

0.000 

0.000 

0.000- 

0.000 

Buildi 

;ng 

0.000 

0.000 

0.000 

0.000 

Sufiifor 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

1.040 

1.086 

0. 

,105 

0.549 

10.3 

4.58 

0.000 

0.550 

0.563 

0. 

105 

0.549 

17.8 

6.19 

0.000 

0.550 

0.563 

0. 

105 

0.549 

9.2 

4.34 

0.073 

0.550 

0.563 

0. 

105 

0.000 

25.1 

7.97 

0.073 

0.550 

0.563 

0. 

105 

0.000 

16.0 

6.04 

0.073 

0.550 

0.563 

0. 

105 

0.000 

14.5 

5.71 

0.073 

0.570 

0.584 

0. 

105 

0.549 

15.3 

5.77 

0.073 

0.570 

0.584 

0. 

105 

0.549 

15.3 

5.77 

0.000 

i.040 

1.086 

0. 

105 

0.549 

10.3 

4.58 

0.000 

0.550 

0.563 

0. 

105 

0.549 

17.8 

6.19 

0,000 

0.550 

0.563 

0. 

105 

0.549 

9.2 

4.34 

0.073 

0.550 

0.563 

0. 

105 

0.000 

25.1 

7.97 

0.073 

0.550 

0.563 

0. 

105 

0.000 

16.0 

6.04 

0.073 

0.550 

0.563 

0. 

105 

0.000 

14.5 

5.71 

0.073 

0.570 

0.584 

0. 

105 

0.549 

15.3 

5.77 

0.000 

0.550 

0.563 

0. 

105 

0.549 

30.0 

8.80 

0.000 

0.550 

0.563 

0. 

105 

0.549 

8.8 

4.26 

0.000 

0,514 

0.631 

0. 

105 

0.549 

20.7 

6.81 

C.073 

0.550 

0.563 

0. 

105 

0.000 

35.4 

10.18 

0.073 

0.550 

0.563 

0. 

105 

0.000 

26.4 

8.25 

0.073 

0.000 

0.000 

0. 

000 

0.000 

12.0 

5.17 

0.073 

0.550 

0.563 

0. 

105 

0.000 

23.8 

7.70 

0.073 

0.573 

0.587 

0. 

105 

0.549 

19.0 

6.55 

0.073 

0.572 

0.586 

0. 

105 

0.549 

16.9 

6.10 

0.073 

0.571 

0.585 

0. 

105 

0.549 

16.3 

5,98 
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builo:;ng  areas  -  alternative  i 
BASE  Building 

. i .  BUILDING  AREAS  . . 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

W 

(sqft) 

HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

2 

LIVING  ROOM 

1 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

3 

FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

4 

BEDROOM  NO.  1 

1 

2 

175 

350 

0 

0 

0 

0 

350 

24 

4 

525 

5 

BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

6 

SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone 

1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

Systeip 

1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

LIVING  ROOM 

1 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

O 

FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

z 

BEDROOM  NO.  1 

1 

2 

175 

35C 

0 

0 

0 

0 

350 

24 

4 

525 

! 

BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

t 

SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone 

1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

BATH 

1 

2 

49 

98 

0 

0 

0 

0 

0 

8 

3 

267 

i 

KITCHEN 

1 

2 

218 

436' 

0 

0 

0 

0 

0 

'  8 

5 

130 

DINING  ROOM 

1 

2 

184 

368 

0 

0 

0 

0 

0 

55 

8 

611 

1( 

BATH 

1 

2 

49 

98 

0 

0 

0 

0 

98 

12 

4 

262 

11 

BEDROOM  NO.  3 

1 

2 

184 

368 

0 

0 

0 

0 

368 

60 

9 

606 

i: 

HALL 

1 

2 

141 

282 

0 

0 

0 

0 

282 

0 

0 

0 

!■ 

BATH 

1 

2 

39 

78 

0 

0 

0 

0 

78 

12 

10 

106 

Zone 

2  Total/Ave. 

1.728 

0 

0 

0 

0 

826 

154 

7 

1,982 

Systefii 

2  Total/Ave. 

4,012 

0 

0 

0 

0 

1,990 

326 

8 

3,594 

Building 

6,296 

0 

0 

0 

0 

3,154 

499 

9 

5,205 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  Building 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.073  (Btu/Hr/Sq  Ft/F) 

Overa  1  Wall  U-Value  =  0.145  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.120  (Btu/Hr/Sq  Ft/F) 

Roof  Cverall  Thermal  Transfer  Value  (OTTVr)  :  5.54  (Btu/Hr/Sq  Ft) 

Wall  dverall  Thermal  Transfer  Value  (OTTVw)  :  11.71  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 
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SYSTEN  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 

i 

. t . SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cooling  Load 

— — 

.  Heating  Load 

— -  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Lo^d 

(Ton) 

(^) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

(%) 

0  - 

1 

1  5 

0.2 

7 

62 

-9,600 

5 

263 

75.6 

0 

0 

0.0 

0 

0 

5  - 

iio 

0.4 

3 

30 

-19,200 

10 

473 

151.2 

0 

0 

0.0 

0 

0 

10  - 

dS 

0.6 

4 

39 

-28,800 

16 

762 

226.8 

0 

0 

0.0 

0 

0 

15  - 

20 

0.7 

7 

62 

-38,400 

15 

703 

302.4 

42 

1,530 

0.0 

0 

0 

20  - 

25 

0.9 

8 

72 

-48,000 

18 

874 

377.9 

0 

0 

0.0 

0 

0 

25  - 

30 

1.1 

11 

98 

-57,599 

16 

764 

453.5 

0 

0 

0.0 

0 

0 

30  - 

35 

1.3 

18 

156 

-67,199 

13 

624 

529.1 

0 

0 

0.0 

0 

0 

35  - 

40 

1.5 

10 

85 

-76,799 

7 

■  357 

604.7 

0 

0 

0.0 

0 

0 

40  - 

45 

1.7 

9 

76 

-86,399 

0 

0 

680.3 

0 

0 

0.0 

0 

0 

45  - 

50 

1.9 

11 

98 

-95,999 

0 

0 

755.9 

21 

765 

0.0 

0 

0 

50  - 

55 

2.0 

3 

31 

-105,599 

0 

0 

831.5 

0 

0 

0.0 

0 

0 

55  - 

60 

2.2 

2 

20 

-115,199 

0 

0 

907.1 

0 

0 

0.0 

0 

0 

60  " 

65 

2.4 

0 

0 

-124,799 

0 

0 

982.7 

0 

0 

0.0 

0 

0 

65  - 

70 

2.6 

3 

31 

-134,399 

0 

0 

1,058.2 

0 

0 

0.0 

0 

0 

70  - 

75 

2.8 

0 

0 

-143.999 

0 

0 

1,133.8 

0 

0 

0.0 

0 

0 

75  - 

80 

3.0 

0 

0 

-153,599 

O' 

0 

1,209.4 

0 

0 

0.0 

'  0 

0 

80  - 

85 

3.1 

0 

0 

-163.199 

0 

0 

1,285.0 

0 

0 

0.0 

0 

0 

85  - 

90 

3.3 

0 

0 

-172,798 

0 

0 

1,360.6 

0 

0 

0.0 

0 

0 

90  “ 

95 

3.5 

0 

0 

-182.398 

0 

0 

1,436.2 

0 

0 

0.0 

0 

0 

95  -  ] 

00 

3.7 

3 

31 

-191,998 

0 

0 

1,511.8 

38 

1,377 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

7,869 

•  0 

0 

3,940 

0.0 

0 

5,088 

0.0 

0 

8,760 

Trane! Air  Conditioning  Economics 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  6UILDING 

- i .  BUILDING  TEMPERATURE  PROFILES 


Temperature 

■  Range 

1 

1 

2 

1 

Max J  Temp. 

81.6 

100.9 

102.1 

MpHr. 

7  14 

7  21 

7  21 

Day  Type 

1 

1 

1 

Above  100 

0 

75 

120 

95;-  100 

0 

1,050 

916 

90.-  95 

0 

1,051 

1,072 

85  -  90 

0 

514 

618 

80  -  85 

0 

802 

845 

75  -  80 

2,633 

180 

101 

70  -  75 

1,007 

0 

0 

65  -  70 

49 

5,088 

5,088 

60  -  65 

567 

0 

0 

55  -  60 

918 

0 

0 

50  -  55 

550 

0 

0 

Be  ow  50 

3,036 

0 

0 

Min.  Temp. 

31.7 

67.9 

67.9 

M(i./Hr. 

2  9 

1  8 

2  9 

Day  Type 

4 

2 

1 

Zone  Number 


Number  of  Hours 


Trane! Air  Conditioning  Economics  V  600 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
BASE  BUILDING 

. T . MONTHLY  ENERGY  CONSUMPTION . 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  OfINO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kHh) 

(kW) 

(Ihern)) 

(Thrm/hr) 

1 

Jan 

835 

3 

423 

1 

Feb 

755 

3 

424 

1 

March 

856 

3 

2£4 

1 

April! 

805 

3 

132 

0 

May  I 

898 

8 

0 

0 

June  i 

1,327 

9 

0 

0 

July  ; 

1,839 

9 

0 

0 

Aug 

1,323 

9 

0 

0 

Sept 

855 

9 

0 

0 

Oct  1 

845 

3 

‘  106 

0 

Nov 

805 

3 

199 

1 

Dec 

825 

3 

352 

1 

Total 

11,966 

9 

1,919 

1 

Build  ng  Energy  Consumption  :  36,973  (Btu/Sq  Ft/Year)  Floor  Area  :  6,296  (Sq  Ft) 

Sourci!  Energy  Consumption  :  60,110  (Btu/Sq  Ft/Year) 


TraneiAir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIpIeNT  energy  consumption  -  ALTERNATIVE  1 
BASE  BUILDING 

! 

. -i .  EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  — . . . - . Monthly  Consumption 


Nuffi  C 

ode 

Jan 

Feb 

liar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

i 

0  L 

IGHTS 

iLEC 

833 

753 

854  803 

843 

824 

823 

854 

803 

843 

803 

823 

h 

3.1 

3.1 

3.1  3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

1 

1  HlSC  LO 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  MISC  LD 

Oas 

0 

0 

0  ’  0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

K 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

! 

3  If 

iISC  LD 

4 

IIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

'K 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  l| 

use  LD 

t 

'  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

'K 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5  N 

IISC  LD 

0 

'  HOTH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

i 

'K 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6  j 

IISC  LD 

'  CHILL 

0 

0 

0  .  0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

'K 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  E 

:Q1161 

AIR-CLO  CONO  CCJ1P  <15 

TONS 

:lec 

0 

0 

0  0 

-  0 

343 

764 

311 

0 

0 

0 

0 

'K 

0.0 

0.0 

0.0  0.0 

4.4 

5.0 

5.1 

5.0 

4.8 

0.0 

0.0 

0.0 

1 

:B5200 

CONDENSER  FANS 

E 

‘LEC 

0 

0 

0  0 

0 

35 

77 

32 

0 

0 

0 

0 

K 

0.0 

0.0 

0.0  0.0 

0.0 

0.5 

0.5 

0.5 

0.3 

0.0 

0.0 

0.0 

1 

Q5303 

CONTROLS 

E 

LEC 

0 

0 

0  0 

0 

72 

121 

72 

0 

0 

0 

0 

P 

K 

0.0 

0.0 

0.0  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

1  E 

Q4003 

PC  CENTRIF.  FAN  C.V. 

E 

LEC 

0 

0 

0  0 

54 

52 

54 

54 

52 

0 

0 

0 

f 

K 

0.0 

0.0 

0.0  0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

1  E 

Q2102 

PURCHASED  OIST.  HOT  WATER 

f 

HOTH20 

423 

424 

284  132 

0 

0 

0 

0 

0 

106 

199 

352 

f 

K 

0.8 

0.8 

0.6  0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

0.7 

1  ( 

Q5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

V  600 
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Total 


9,857 

3,1 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0,0 


0 

0.0 


0 

0.0 


1,418 

5.1 


145 

0.5 


265 

0.3 


267 

0.1 


1,919 

0.8 


Trane  Air  Conditioning  Economics  V  600 

By:  trane  Customer  Direct  Service  Network  PAGE  11 

EQUiLeNT  energy  consumption  -  ALTERNATIVE  1 
BASEiBUILOING 

'ELEC  2  2  2  2  0  0  0  0  0  2  2  2  14 

!pK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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! 

Utility  ELECTRIC  DEMAND 


UTILITY  PEAK  CHECKSUMS 


Peak  Value  9.2  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 
Eqp.  I 

Ref.  j  Equipment 

Hum.  I  Code  Name  Equipment  Description 

Cooling  Equipment 


1 


Sub  Total 
Sub  Total 


EQ1161  AIR-CLD  COND  COMP  <15  TONS 


Air 


Moving 


Equipment 


1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Sub  Total 
Sub  Total 


Utility  Percnt 
Demand  Of  Tot 
(kW)  (%) 

5.9  64.25 

5.9  64.25 

0.0  0.00 

0.1  1.41 

0.1  1.41 

0.0  0.00 


Misce 


laneous 


Lights 

Base  Utilities 
MiscjEquipment 
Sub  Total 


3.1  34.33 
0.0  0.00 
0.0  0.00 
3.1  34.33 


Grand 


Total 


9.2  100.00 


i 

Trane  Air  Conditioning  Economics 
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tutnttttttttttttttittttttntututmntnttuntttitutttttttutntitttttt 

n 

n 

TRACE 

6  0  0  ANALYSIS  ** 

n 

u 

by 

tt 

n 

nnnnttntnuunnntnnnntunntnnttnnttnntntnntntnttnt 

uunnntnutttnnntnntntutnntnttuuutntnntntnnntittnn 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

CARLISLE  BARRACKS,  PA 

DEPARTMENT  Of  THE  ARMY 

BENATEC  ASSOCIATES 

BUILDING  311 

Weather  File  Code: 

CARLISLE 

Location: 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude; 

40.2  (deg) 

Longitude: 

77.2  (deg) 

Time  Zone: 

5 

Elevation: 

475  (ft) 

Barometric  Pressure; 

29.2  (in.  Hg) 

• 

Suioiner  Clearness  Number; 

1.00 

winter  Clearness  Number: 

1.00 

Summer  Design  Dry  8ulb: 

92  (?) 

Summer  Design  Wet  Bulb; 

72  (f) 

Winter  Design  Dry  Bulb: 

4  If) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20- 

Air  Density: 

0..0742'  (Lbm/cufti 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod:  1.0882  (Btu-min,/hr/cuft/f) 

Latent  Heat  Factor: 

4,790.2  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519  (Lb-min./hr/cuft) 

Design  Simulation  Period: 

May  To  September 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  function  Method) 

Time/Date  Program  was  Run 

9:18:  2  1/20/94 

• 

Dataset  Name: 

CB311  .TM 

Trane  Air  Conditioning  Economics 

By:  trane  Customer  Direct  Service  Network 
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AIRFtOW  -  ALTERNATIVE  2 
WALLii  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

SysteiD  Systeni 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(cfm) 

(Cfm) 

!1  PTAC 

0 

1,029 

1,029 

1,493 

464 

0 

0 

'2  RAD 

0 

0 

0 

0 

1,019 

0 

0 

Totals 

0 

1,029 

1,029 

1,493 

1,483 

0 

0 

CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


•SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Hufflidif. 

Opt.  Vent 

Heating 

Syste 

B  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Numbe 

r  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(8tuh) 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  PTAC 

2.7 

0.0 

0.0 

2.7 

-45,675 

0 

0 

0 

0 

0 

-45,675 

2  RAD 

0.0 

0.0 

0.0 

0.0 

-96,917 

0 

0 

0 

0 

0 

-96,917 

Total 

s 

2.7 

0.0 

0.0 

2.7 

-142,591 

0 

0 

0 

0 

0 

-142,591 

The  building  peaked  at  hour  16  month  7  with  a  capaoity  of 


2.6  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


G  I  N  E  E  R  I  N  G  CHECKS 


System 


Main/ 

System 

Percent 

Outside 

Cfm/ 

-  Cooling 

Cfm/ 

Sq  Ft 

Btuh/ 

—  Heating  — 
Cfm/  Btuh/ 

Floor  Area 

Auxiliary 

Type 

Air 

Sq  Ft  ■ 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Main 

PTAC 

0.00 

0.45 

379.2 

841.5 

14.26 

0.45 

-20.00 

2,284 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-24.16 

4,012 

Irani  Air  Conditioning  Economics  V  600 
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Systlm  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

****t*****»**w:i:*n^:4:«*  COOLING  COIL  PEAK  ***n*)t:*j:^:**i:»*«j:^:^:um*i:****i:  CL6  SPACE  PEAK  ************  HEATING  COIL  PEAK  nttnt* 


Peaked  at  Time  =:> 

Mo/Hr; 

7/16 

% 

Mo/Hr; 

7/16  * 

Mo/Hr;  13/  1 

Outside  Air  :=> 

1 

OAOB/WB/HR;  ' 

91/  73/  98.0 

t 

t 

OADB: 

91  * 

t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

C^) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

2,564 

0 

2,564 

7.87 

% 

2,707 

11,52  * 

-2,211 

-2,211 

4.87 

Glass  Solar 

5,093 

0 

5,093 

15.64 

% 

4,901 

20,85  * 

0 

0 

0.00 

Glass  Cond 

1,317 

0 

1,317 

4.04 

t 

1,337 

5.69  * 

-6,444 

-6,444 

14.19 

Nal; 

;1  Cond 

2,413 

100 

2,513 

7.71 

t 

2,229 

9.48  * 

-4,267 

-4,446 

9.79 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

17,522 

17,522 

53.79 

t 

7,643 

32.54  * 

-32,297 

-32,297 

71.14 

Suri  Total—) 

28,909 

100 

29,009 

89.06 

t 

18,823 

80.07  * 

-45,219 

-45,399 

100. oc 

Inter.nal  Loads 

t 

t 

Ligjhts 

2,008 

0 

2,008 

6.16 

t 

2,842 

12.09  t 

0 

0 

0.00 

People 

1,408 

1,408 

4.32 

t 

813 

3.46  * 

0 

0 

0.00 

Mis 

P 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup 

Total-) 

3,416 

0 

0 

3,416 

10.49 

t 

3,655 

15.55  * 

0 

0 

0.00 

Ceiling  Load 

234 

-234 

0 

0.00 

% 

1,030 

4.38  ^ 

-830 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup. 

Fan  Heat 

146 

0.45 

t 

0.00  * 

0 

0.00 

Ret. 

Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct 

Heat  Pkup 

0 

0 

0.00 

* 

0.00  » 

0 

0.00 

OV/UN 

pR  Sizing 

0 

0 

0.00 

* 

0 

0.00  » 

0 

0 

0.00 

Exhau 

pt  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Teriiii 

pal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand 

Total-) 

32,560 

-135 

0 

32,571 

100.00 

23,507 

100.00  * 

-46,050 

-45,399 

100.00 

AT 

AO 

. ■■'l/UULi-NIj  tUlL  btLtlliUN - 

- - 

1  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  2,284 

Main  C 

g  2.7 

32.6 

22.1 

1,029 

75.2  63 

.3  70, 

.3 

53.9  52.5 

57.9 

Part  0 

Aux  C 

[g  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vei 

It  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

Roof  1,164 

0  0 

Totals 

2.7 

32.6 

Wall  1,784 

1  172  10 

1 

L...--UCATT wn  rnri  cci crTTnu-.^- _ 

cur'T iircTiT HZ'  r>urr>i/i>  rr 

/f  \ 

1  nuHIXnu  CUIL  OLLLvIlUn 

- ftlKrLOwS  (Ctfllj 

-  --cnuinLcninu  —  i  LnKtKH I UKtU  tr;— - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  . 

Cooling 

Heating  Clg  %  OA 

0.0  Type  Clg 

Htg 

(Nbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.45  SADB 

1  54.0 

109.1 

Main  HI 

tg  -45.7 

1, 

029 

68.3 

109.1 

Infil 

464 

464  Clg  Cfm/Ton 

379.22  Plenum  75.4 

67.6 

Aux  HI 

;g  0.0 

0 

0.0 

0.0 

Supply 

1,029 

1,029  Clg  Sqft/Ton 

841.48  Return  75.1 

67.8 

Preheal 

-0.0 

1,029 

67.8 

53.9 

Mincfm 

0 

0  Clg  Btuh/Sqft 

14.26  Ret/OA  75.1 

67.8 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,029 

1,029  No, 

.  People 

5  Runarnd  75.0 

68.0 

Humidii 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vet 

it  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.45  Fn  BldTD  0.0 

0.0 

Total 

;  -45.7 

Auxil 

0 

0  Htg  Btuh/Sqft 

-20.00  Fn  Frict  0.1 

0.0 

TranejAir  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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»**j:;t:*»**»ni:**:t:»l:4:****»*  COOLING  COIL  PEAK  IJ;*********!:*****^:**************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  : 

No/Hr;  0/  0 

t 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outsijie  Air  — > 

OADB/WB/HR:  0/  0/  0.0 

t 

t 

OADB: 

0 

* 

t 

OADB:  4 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible  Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

W 

t 

(Btuh) 

W 

% 

(Btuh) 

(Btuh) 

(1) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-3,780 

-3,780 

3.90 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

-12,241 

-12,241 

12.63 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

-9,517 

-9,913 

10.23 

Partition 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

t 

-70,983 

-70,983 

73.24 

Sub  Total") 

0 

0 

0 

0.00 

t 

♦  0 

0.00 

t 

-96,521 

-96,917 

100.00 

Internal  Loads 


Ligf 

its 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Peoi 

lie 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Misi! 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sub 

Total-) 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Ceililig  Load 

0 

0 

0 

0.00  * 

0 

0.00  * 

-3,949 

0 

0.00 

Outsi< 

le  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sup.  1 

’an 

Heat 

0 

0.00  * 

0.00  ^ 

0 

0.00 

Ret.  1 

‘an  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  1 

leat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNC 

k  Sizing 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exhau! 

it 

feat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Terniii 

lal  Bypass 

0 

0 

0 

0.00  * 
t 

0.00  ^ 
t 

0 

0.00 

Grand 

Total::) 

0 

0  0 

0 

0.00  * 

0 

0.00 

-100,469  -96,917  100.00 

- ADCAC - — 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/NB/HR 

Gross  Total  Glass  (sf) 

(») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

4,012 

Main  c; 

g 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  C' 

g 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Ver 

it 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

1,990 

0 

0 

Totals 

0.0 

0.0 

Nall 

3,920 

326 

8 

rnri  cri 

r/'TTH 

J 

.ATDCI  niilC  { r^fn\ 

--rwcTwrroTM/i 

— TrMDrR^Tiipr<5  /pU— 

— HlRI IMG 

V/UiL  OCUtk/tAUn 

niKrLUnv)?  \Cr{i!/ 

Ul 

■  will  h,  1..  1 

i  VI\I.W  y 

t 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg 

-96.9 

0 

0.0 

0.0 

Infil 

0 

1,019 

Clg 

Cfiii/Ton 

0.00 

Plenum 

0.0 

67.3 

Aux  Htq 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Prehea 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runarnd 

0.0 

68.0 

Hufnidi 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vei 

it 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-96.9 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-24.16 

Fn  Frict 

0.0 

0.0 

Trand  Air  Conditioning  Economics 
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WALL  ROOF  INSULATION 
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BUILDING  U -  V  A  L  U  E  S 


Room  U-Values . - . .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Roodi 

Number 

Description 

Part. 

ExFlr 

Suminr 

Skylt 

Wintr 

Skylt 

! 

1 

HALL 

0.000 

0,000 

0.000 

0.000 

12 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

3 

FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

:4 

BEDROOM  HO.  1 

0.000 

0.000 

0.000 

0.000 

5 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

6 

SEWING  ROOM 

0.000 

0.000 

0.000 

0.000 

Zone  1 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Syste 

m 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

HALL 

0.000 

0.000 

0.000 

0.000 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

3 

FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

4 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

5 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

SEWING  ROOM 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

7 

BATH 

0,000 

0.000 

0.000 

0.000 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

1 

3 

BATH 

0.000 

0.000 

0.000 

0.000 

1 

BEDROOM  NO.  3 

0.000 

0.000 

0.000 

0.000 

1 

HALL 

0.000 

0.000 

0.000 

0.000 

1 

5 

BATH 

0.000 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Systei 

2  Total/Ave. 

0.000 

0.000 

.0.000 

0.000 

Build] 

Lng 

0.000 

0.000 

0.000 

0.000 

SuiTimr 

wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

1.040 

1.086 

0.043 

0.549 

8.6 

4.25 

0.000 

0.550 

0.563 

0.043 

0.549 

13.2 

5.26 

0.000 

0.550 

0.563 

0.043 

0.549 

8.0 

4.10 

0.030 

0.550 

0.563 

0.043 

0.000 

20.8 

7.13 

0.030 

0.550 

0.563 

0.043 

0.000 

15.4 

5.91 

0.030 

0.550 

0.563 

0.043 

0.000 

14.5 

5.70 

0.030 

0.570 

0.584 

0.043 

0.549 

13.3 

5.38 

0.030 

0.570 

0.584 

0.043 

0.549 

13.3 

5.38 

0,000 

1.040 

1.086 

0.043 

0.549 

8.6 

4.25 

0.000 

0.550 

0.563 

0.043 

0.549 

13.2 

5.26 

0.000 

0.550 

0.563 

0.043 

0.549 

8.0 

4.10 

0.030 

0.550 

0.563 

0.043 

0.000 

20.8 

7.13 

0.030 

0.550 

0.563 

0.043 

0.000 

15.4 

5.91 

0.030 

0.550 

0.563 

0.043 

0.000 

14.5 

5.70 

0.030 

0.570 

0.584 

0.043 

0.549 

13.3 

5.38 

0.000 

0.550 

0.563 

0.043 

0.549 

20.4 

6.89 

0.000 

0.550 

0.563 

0.043 

0.549 

7.7 

4.05 

0.000 

0.614 

0.631 

0.043 

0,549 

14.9 

5,65 

0.030 

0.550 

0.563 

0.043 

0.000 

27.0 

8.51 

0.030 

0.550 

0,563 

0.043 

0.000 

21.6 

7.30 

0.030 

0.000 

0.000 

0.000 

0.000 

13.0 

5.37 

0.030 

0.550 

0.563 

0.043 

0.000 

20.1 

6.95 

0.030 

0.573 

0.587 

0.043 

0.549 

15.4 

5.84 

0.030 

0.572 

0.586 

0.043 

0.549 

14.2 

5.58 

0.030 

0.571 

0.585 

0.043 

0.549 

13.9 

5.50 
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BUILOIHG  AREAS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

- L .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

1 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

w 

(sqft) 

1 

[  HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

^  LIVING  ROOM 

1 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

j  FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

4  BEDROOM  NO.  1 

1 

2 

175 

350 

0 

0 

0 

0 

350 

24 

4 

525 

5  BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

6  SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone  !  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

System  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

j  HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

no 

2  LIVING  ROOM 

1 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

;;  FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

1  BEDROOM  NO.  1 

1 

2 

175 

350 

0 

0 

0 

0 

350 

24 

4 

525 

:>  BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

3  SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

^  BATH 

1 

2 

49 

98 

0 

0 

0 

0 

0 

8 

3 

267 

a  KITCHEN 

1 

2 

218 

436' 

0 

0 

0 

0 

0 

8 

5 

130 

a  DINING  ROOM 

1 

2 

184 

368 

0 

0 

0 

0 

0 

55 

8 

611 

li  BATH 

1 

2 

49 

98 

0 

0 

0 

0 

98 

12 

4 

262 

l{  BEDROOM  NO.  3 

1 

2 

184 

368 

0 

0 

0 

0 

368 

60 

9 

606 

4  HALL 

1 

2 

141 

282 

0 

0 

0 

0 

282 

0 

0 

0 

13  BATH 

1 

2 

39 

78 

0 

0 

0 

0 

78 

12 

10 

106 

Zone  2  Total/Ave. 

1,728 

0 

0 

0 

0 

826 

154 

7 

1,982 

System  2  Total/Ave. 

4,012 

0 

0 

0 

0 

1,990 

326 

8 

3,594 

Building 

6,296 

0 

0 

0 

0 

3,154 

499 

9 

5,205 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  :  0.030  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.089  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U-Value  :  0.068  (Btu/Hr/Sq  Ft/F) 

Roof  (iverall  Thermal  Transfer  Value  (OTTVr)  :  1.68  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  9,22  (Btu/Hr/Sq  Ft) 


I 
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SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load 

.  Heating  Load 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

w 

c  - 

5 

0.1 

6 

58 

-7,130 

1 

5  - 

I  10 

0.3 

14 

131 

-14,259 

10 

10  - 

i  15 

0.4 

6 

53 

-21,389 

18 

15  - 

20 

0.5 

3 

28 

-28,518 

14 

20  - 

25 

0.7 

4 

42 

-35,648 

18 

25  - 

'  30 

0.8 

10 

92 

-42,777 

16 

30  - 

:35 

0.9 

16 

154 

-49,907 

14 

35  “ 

40 

1.1 

5 

47 

-57,036 

4 

40  “ 

45 

1.2 

8 

77 

-64 , 166 

0 

45  ’ 

50 

1.4 

13 

121 

-71,296 

0 

50  - 

55 

1,5 

6 

56 

-78,425 

0 

55  - 

60 

1.6 

2 

20 

-85,555 

0 

60  - 

65 

1.8 

2 

20 

-92,684 

0 

65  - 

70 

1.9 

0 

0 

-99,814 

0 

70  - 

75 

2.0 

3 

31 

-106.943 

0 

75  - 

80 

2.2 

0 

0 

-114,073 

0 

80  - 

85 

2.3 

0 

0 

-121,202 

0 

85  - 

90 

2.4 

0 

0 

-128,532 

0 

90  - 

95 

2.6 

0 

0 

-135,462 

0 

95  - 

iOO 

2.7 

3 

31 

-142,591 

0 

Hours 

|0ff 

0.0 

0  7,799 

•  O'  • 

0 

— -  Cooling  Airflow 

— -  Heating  Airflow 

Hours 

Cap. 

(Cfin) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

309 

51.5 

0 

0 

0.0 

0 

0 

469 

102.9 

0 

0 

0.0 

0 

0 

864 

154.4 

0 

0 

0.0 

0 

0 

640 

205.9 

42 

1,530 

0.0 

0 

0 

842 

257.3 

0 

0 

0.0 

0 

0 

757 

308.8 

0 

0 

0.0 

0 

0 

678 

360.3 

0 

0 

0.0 

0 

0 

179 

411.7 

0 

0 

0.0 

0 

0 

0 

463.2 

0 

0 

0.0 

0 

0 

0 

514.7 

21 

765 

0.0 

0 

0 

0 

566.1 

0 

0 

0.0 

0 

0 

0 

617.6 

0 

0 

0.0 

0 

0 

0 

669.0 

0 

0 

0.0 

0 

0 

0 

720.5 

0 

0 

0.0 

0 

0 

0 

772.0 

0 

0 

0.0 

0 

0 

0 

823.4 

0 

0 

0.0 

0 

0 

0 

874.9 

0 

0 

0.0 

0 

0 

0 

926.4 

0 

0 

0.0 

0 

0 

0 

977.8 

0 

0 

0.0 

0 

0 

0 

1,029.3 

38 

1,377 

0.0 

0 

0 

4,022 

0.0 

0 

5,088 

0.0 

0 

8,760 
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Trand  Air  Conditioning  Economics 
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Temperature 

Range 

1 

1 

2 

: 

i 

Max.  Temp. 

80.8 

105.3 

106.5 

Mb. /Hr. 

7  14 

8  21 

8  21 

Day  Type 

1 

1 

1 

Above  100 

0 

1,268 

1,256 

95  -  100 

0 

1,050 

1,128 

90  -  95 

0 

492 

360 

85  -  90 

0 

276 

497 

80  -  85 

0 

334 

431 

75|-  80 

2,720 

252 

0 

70|-  75 

952 

34 

0 

65'-  70 

85 

5,054 

5,088 

60  -  65 

578 

0 

0 

55  -  60 

996 

0 

0 

50[-  55 

491 

0 

0 

Below  50 

2,938 

0 

0 

Min.  Temp. 

33.2 

67.9 

67.9 

M)./Hr. 

2  9 

4  1 

2  17 

Day  Type 

4 

2 

2 

Zone  Number 


Number  of  Hours 


Trane|Air  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 

. ; . MONTHLY  ENERGY  CONSUMPTION 

I 


ELEC 

DEMAND 

HOT  WTR 

HOT  W  OMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

835 

3 

302 

1 

Feb  ; 

754 

3 

309 

1 

March 

855 

3 

203 

0 

April; 

804 

3 

92 

0 

May  ; 

880 

3 

0 

0 

June  ; 

1,231 

7 

0 

0 

July 

1,647 

8 

0 

0 

Aug  , 

1,236 

7 

0 

0 

Sept  ; 

838 

7 

0 

0 

Oct  ! 

844 

3 

60 

0 

Nov 

804 

3 

136 

0 

Dec 

824 

3 

247 

0 

Total 

11,554 

8 

1,350 

1 

Build;  ng  Energy  Consumption  :  27,713  (Btu/Sq  Ft/Year)  Floor  Area  ^  6,296  (Sq  Ft) 

Source  Energy  Consumption  :  47,391  (Btu/Sq  Ft/Year) 
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EQUIpIeNT  energy  consumption  -  ALTERNATIVE  2 
WALL  i>  ROOF  INSULATION 

. i .  EQUIPMENT  ENERGY  CONSUMPTION . 


Ref  Equip  . - . — . Monthly  Consumption 


Nu(fi  Code 

Jan 

Feb  Mar 

Apr 

May 

June 

0  LIGHTS 

ELEC 

833 

753  854 

803 

843 

824 

PX 

3.1 

3.1  3.1 

3.1 

3.1 

3.1 

1  lilSC  LO 

ELEC 

0 

0  0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

2  MISC  LO 

GAS 

0 

0  0 

0 

0 

0 

1" 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

3  liisc  LD 

OIL 

0 

0  0 

0 

0 

0 

CK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

4  MISC  LD 

If  STEAM 

0 

0  0 

0 

0 

0 

IK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

5  MISC  LD 

P  H0TH20 

0 

0  0 

0 

0 

0 

)k 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

6  MSC  LD 
f  CHILL 

0 

0  0  - 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

1  EQ1161 

ELEC 

0 

AIR-CLD  COND 
0  0 

COMP  <15  TONS 

0  '  0 

265 

RK 

0.0 

0.0  0.0 

0.0 

0.0 

3.6 

1  EQ5200 
^LEC 

0 

CONDENSER  FANS 

0  0  0 

0 

27 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.4 

1  EQ5303 
^LEC 

0 

CONTROLS 

0  0 

0 

0 

79 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.3 

1  EQ4003 

ELEC 

0 

PC  CENTRIF. 

0  0 

FAN  C.V. 
0 

37 

36 

PK 

0.0 

0.0  0.0 

0.0 

0.1 

0.1 

1 

1  EQ2102 
H0TH20 

302 

PURCHASED  DIST.  HOT  WATER 

309  203  92  0 

0 

flK 

0.6 

0.6  0.4 

0.3 

0.0 

0.0 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

823 

854 

803 

843 

803 

823 

9,857 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

595 

246 

0 

0 

0 

0 

1,106 

3.8 

3.6 

3.5 

0.0 

0.0 

0.0 

3.8 

60 

25 

0 

0 

0 

0 

113 

0.4 

0.4 

0.1 

0.0 

0.0 

0.0 

0.4 

133 

74 

0 

0 

0 

0 

286 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

37 

37 

36 

0 

0 

0 

182 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0 

0 

0 

60 

136 

247 

1,350 

0.0 

0.0 

0.0 

0.2 

0.4 

0.5 

0.6 

1  e|q5020 


HEAT  WATER  CIRC.  PUMP  C.V. 


Trane 


Air  Conditioning  Economics 


By:  Trane  Customer  Direct  Service  Network 

I 


EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


ELEC  212100000122 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 
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UTIljlY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
NALL  t  ROOF  INSULATION 

— . UTILITY  PEAK 

! 

utility  ELECTRIC  DEMAND 

Peak  Value  7.6  (kN) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  ' 

Ref.  I  Equipment 

Num.  i  Code  Name  Equipment  Description 

i 

Cooling  Equipment 

1  I  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  TjJtal 
Sub  Total 

Air  Miving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  T  )tal 
Sub  T  )tal 
Miscellaneous 
Ligh;s 

Base  Utilities 
Misc  Equipment 
Sub  lital 

I 

Grand! Total 


V  600 
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CHECKSUMS 


Utility  Percnt 
Demand  Of  Tot 
(kN)  (%) 


4.4  57.63 
4.4  57.63 
0.0  0.00 


0.1  1.15 
0.1  1.15 
0.0  0,00 


3.1  41.22 
0.0  0.00 
0.0  0.00 
3.1  41.22 

7.6  100,00 


Trane  Air  Conditioning  Economics 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  311 


I  Weather  File  Code: 
j  Location: 

I  Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

40.2  (deg) 

77.2  (deg) 

5 

475  (ft) 

29.2  (in.  Hg) 


Summer  Clearness  Number:  1.00 

Winter  Clearness  Number:  1.00 

Summer  Design  Dry  Bulb:  92  (F) 

Summer  Design  Wet  Bulb:  72  (F) 

Winter  Design  Dry  Bulb:  4  (F) 

Summer  Ground  Relectance:  0.20 

Winter  Ground  Relectance:  0.20 

Air  Density:  0,0742-  (Lbm/cuft) 

Air  Specific  Heat:  0.2444  (8tu/lbm/F) 

Density-Specific  Heat  Prod:  1.0882  (Btu-min. /hr/cuft/F) 

Latent  Heat  Factor:  4,790.2  (Btu-min. /hr/cuft) 

Enthalpy  Factor:  4.4519  (Lb-min. /hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTO/CLF  (Transfer  Function  Method) 


Time/Oate  Program  was  Run:  9:31:59  1/20/94 

Dataset  Name:  C8311  .TM 
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AIRFlL  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


— -  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

i  PTAC 

0 

1,411 

1,411 

1,857 

446 

0 

0 

2  RAD 

0 

0 

0 

0 

980 

0 

0 

Totals 

0 

1,411 

1,411 

1,857 

1,426 

0 

0 

I 

CAPACITY  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 

. - . - . SYSTEM  SUMMARY . . 

I  (Design  Capacity  Quantities) 

. Cooling . Heating 


Main 

Sys.  Aux 

Sys.  Opt.  Vent  Cooling  Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif.  Opt.  Vent 

Heating 

Systep 

1  System  Capacity  Capacity  Capacity 

Totals  Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Numbei 

1  Type  (Tons) 

(Tons)  (Tons) 

(Tons)  (Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

PTAC 

3.4 

0.0  0.0 

3.4  -54,391 

0 

0 

0 

0 

0 

-54,391 

r 

RAD 

0.0 

0.0  0.0 

0.0  -113,838 

0 

0 

0 

0 

0 

-113,838 

Total! 

3.4 

0.0  0.0 

3.4  -168,229 

0 

0 

0 

0 

0 

-168,229 

The  building  peaked  at  hour  16  month 

7  with  a  capacity  of 

3.3  tons 

ENGINE 

ERING  CHECKS  - 

-  ALTERNATIVE  3 

WEATHE 

RSTRIP  &  CAULKING 

ERING  C  H  . 

c  r  ^  0 

["• . — 

- t  N-  b  1  N  L 

L  L  n  J 

Percent  . . 

.  Cooling  - 

—  Heating  — 

Systen 

I  Main/ 

System 

Outside  Cfm/ 

Cfm/  Sq  Ft  Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air  Sq  Ft 

Ton  /Ton  Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

J 

Main 

PTAC 

0.00  0.62 

418.3  677.3  17.72 

0.62 

-23.81 

2,284 

i 

Main 

RAD 

0.00  0.00 

0.0  1 

0.0  0.00 

0.00 

-28.37 

4,012 

I 


i 
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Systel  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

untunnttnnnnnn  COOLING  COIL  PEAK  ^:*J:»****i:***s:**»**^:*^:*****i:u^:c*  CLG  SPACE  PEAK  *m*:t:*;|:**i:*  HEATING  COIL  PEAK  ntttttt 


Peaked  at  Time  ::> 

Mo/Hr:  ' 

7/16 

* 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

1 

OADB/WB/HR;  ' 

71/  73/  98.0 

* 

t 

OADB: 

91  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelooe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(t) 

Sky.lite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roo.f  Cond 

6,822 

0 

6,822 

16.86 

t 

6,644 

21.23  * 

-5,442 

-5,442 

10.13 

Glabs  Solar 

5,105 

0 

5,105 

12.62 

t 

5,381 

17.19  * 

0 

0 

0.00 

Glass  Cond 

1,277 

0 

1,277 

3.16 

t 

1,271 

4.06  * 

-6,444 

-6,444 

11.99 

Wall  Cond 

5,728 

244 

5,972 

14.76 

t 

5,737 

18.33  * 

-10,355 

-10,787 

20.08 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

17,694 

17,694 

43.72 

t 

7,130 

22.78  * 

-31,055 

-31,055 

57.80 

Sub'  Total  —  ) 

36,627 

244 

36,871 

91.11 

t 

26,164 

83.59  t 

-53,296 

-53,728 

100.00 

Inter 

nal  Loads 

t 

i 

Lig 

hts 

1,998 

0 

1,998 

4.94 

t 

2,418 

7.73  * 

0 

0 

0.00 

Peo 

pie 

1,400 

1,400 

3.46 

770 

2.46  * 

0 

0 

0.00 

Mis 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub 

Total—) 

3,397 

0 

0 

3,397 

8.40 

t 

^  3,188 

10.19  ^ 

0 

0 

0.00 

Ceili 

rsg  Load 

517 

-517 

0 

0.00 

t 

1,949 

6.23  * 

-1, 

,613 

0 

0.00 

Outsi 

de  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup. 

Fan  Heat 

201 

0.50 

0.00  * 

0 

0,00 

Ret. 

Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct 

[teat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UN 

^R  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Exhau; 

it  Heat 

0 

0 

0 

0.00 

t 

0.00  » 

0 

0.00 

Termi 

lal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  ^ 
t 

0 

0.00 

Grand 

Total  —  ) 

40,542 

-273 

•  0 

40,470 

100.00 

t 

31,301 

100.00  * 

-54,909 

-53,728 

100.00 

THir  rATI  A 

n  rATTAKI _ 

Al 

nr  AC- 

-OUULi-nU  UUIL  - 

MnCHJ 

1  Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/W8/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,284 

Main  c: 

Ig  3.4 

40.5 

29.3 

1,411 

75.4  62.9  68.2 

54.5  53.1 

59.5 

Part 

( 

3 

Aux  C] 

g  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vet 

^t  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,164 

0  0 

Totals 

3.4 

40.5 

Wall 

1,784  172  10 

ur  AT  T  iir* 

r>nTt  cn  cr^r 

Tnvi 

cwn KJCCOT kir  rucrb'C-- 

T! 

runr  fiATiinrA 

- Htfll IHb 

V/UiL  1  lun 

niKi  LUnu  ^CTlTi^ 

1  cnrcr\«i  ui\co  r 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  _ 

Cooling 

Heating  Clg  %  DA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.62 

SAD8  54.6 

103.8 

Main  HI 

tg  -54.4 

1,411 

68.3 

103.8 

Infil 

446 

446  Clg  Cfm/Ton 

418.35 

Plenum  75.8 

67.1 

Aux  Hig  0.0 

0 

0.0 

0.0 

Supply 

1,411 

1,411  Clg  Sqft/Ton 

677.25 

Return  75.3 

67.6 

Preheal 

i  -0.0 

1,411 

67.6 

54.5 

Mincfm 

0 

0  Clg  Btuh/Sqft 

17.72 

Ret/OA  75.3 

67.6 

Reheat 

!  0.0 

0 

0.0 

0.0 

Return 

1,411 

1,411  No.  People 

5 

Runarnd  75.0 

68.0 

Humidij  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Veilt  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.62 

Fn  BldTO  0.0 

0.0 

Total 

-54.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-23.81 

Fn  Frict  0.1 

0.0 
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System  2  Block  RAO  -  RADIATION 
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untununtunuttnt  COOLING  COIL  PEAK  «*4:»*»t**^:*****i:i:************i:*»  CLG  SPACE  PEAK  s:******:^:****  HEATING  COIL  PEAK  tnntn 


Peake^  at  Time  = 

Mo/Hr:  0/  0 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OAOB/WB/HR: 

0/  0/  0.0 

t 

OADB: 

0  * 
t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(1)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

« 

0 

0.00  * 

0 

0 

0.00 

Roo^  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-9,303 

-9,303 

8.17 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-12,241 

-12,241 

10.75 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-23,096 

-24,041 

21.12 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-68,253 

-68,253 

59.96 

Sub'  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-112,893 

-113,838 

100.00 

Inter 

lal  Loads 

t 

* 

Lig 

[its 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Peo 

ke 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Mis 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub 

Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceili 

ig  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-8,978 

0 

0.00 

Outsi' 

ie  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup. 

•an  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  1 

•an  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct 

teat  Pkup 

0 

■  0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UN 

)R  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhau 

!t  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Termij 

lal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

0.00 

Grand 

iTotal::) 

0 

0 

■  0  ' 

0 

0.00 

t 

0 

0.00  * 

-121,871 

-113,838 

100.00 

•COOLING  COIL  SELECTION . AREAS 


1 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

w 

t 

1 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

4,012 

Main  c: 

ig 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  c: 

ig 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vei 

it 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,990 

0 

0 

Totals 

0.0 

0.0 

Wall 

3,920 

326 

8 

_ ucATTKip  rnri  cci  cmnw _ 

■AIRFLOWS  (cfm) 

_ Cklf!^TUCCOTWl^  rUCAVC,. 

--TPMOrDATIIDrQ  _ 

nLHiinu  LUIL  ocLtUtlUn 

1  t.nrC.nH  1  UKlD  \  T  ) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  , 

Cooling 

Heating 

Clg  %  DA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SA08 

0.0 

68.1 

Main  HI 

-g 

-113.8 

( 

)  0.0 

0.0 

Infil 

0 

980 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

66.3 

Aux  HI 

g 

0.0 

( 

)  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheal 

0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidil 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  DA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Ver 

t 

0.0 

( 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfffl/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-113.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-28.37 

Fn  Frict 

0.0 

0.0 

Trane'fiir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VflLUES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. 7 .  BUILDING  U  -  V  A  L  U  E  S 


Room  U-Values  .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Suffifnr 

Wintr 

(lb/ 

(Btu/ 

Number  Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

-.1  HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.105 

0.549 

10.3 

4.58 

k  LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.105 

0.549 

17.8 

6.19 

i  FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.105 

0.549 

9.2 

4.34 

4  BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

25.1 

7.97 

5  BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

16.0 

6.04 

6  SEWING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

14.5 

5.71 

Zone  ' 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.073 

0.570 

0.584 

0.105 

0.549 

15.3 

5.77 

System  i  Total/Ave. 

0.000 

0.000 

0,000 

0.000 

0.073 

0.570 

0.584 

0.105 

0.549 

15.3 

5.77 

.  HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1.086 

0.105 

0.549 

10.3 

4.58 

!  LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.105 

0.549 

17.8 

6.19 

5  FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.105 

0.549 

9.2 

4.34 

^  BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

25.1 

7.97 

\  BEDROOM  HO.  2 

0,000 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

16.0 

6.04 

^  SEWING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.073 

0,550 

0.563 

0.105 

0.000 

14.5 

5.71 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.073 

0.570 

0.584 

0.105 

0.549 

15.3 

5.77 

\  BATH 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.105 

0.549 

30.0 

8.80 

i  KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.105 

0.549 

8.8 

4.26 

^  DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.614 

0.631 

0.105 

0.549 

20.7 

6.81 

)  BATH 

O.OOG 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

35.4 

10.18 

1 

[  BEDROOM  NO.  3 

0.000 

0.000 

0.000 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

26.4 

8.25 

i: 

!  HALL 

0.000 

0.000 

0.000 

0.000 

0.073 

0.000 

0.000 

0.000 

0.000 

12.0 

5.17 

i; 

i  BATH 

0.000 

0.000 

0.000- 

0.000 

0.073 

0.550 

0.563 

0.105 

0.000 

23.8 

7.70 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.073 

0.573 

0.587 

0.105 

0.549 

19.0 

6.55 

Systef 

1  2  Total/Ave. 

0.000 

0.000 

0.000- 

0.000 

0.073 

0.572 

0.586 

0.105 

0.549 

16.9 

6.10 

Build: 

■  ng 

0.000 

• 

0.000 

0.000 

0.000 

0.073 

0.571 

0.585 

0.105 

0.549 

16.3 

5.98 

I 
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BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. - .  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir 

Rin 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

i  HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

i  LIVING  ROOM 

i 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

3  FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

4  BEDROOM  NO.  1 

1 

2 

175 

350 

0 

0 

0 

0 

350 

24 

4 

525 

5  BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

6  SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

System  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

2  LIVING  ROOM 

1 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

3  FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

4  BEDROOM  NO.  1 

i 

2 

175 

350 

0 

0 

0 

0 

350 

24 

4 

525 

;i  BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

(,  SEWING  ROOM 

i 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

■'  BATH 

1 

0 

49 

98 

0 

0 

0 

0 

0 

8 

3 

267 

(1  KITCHEN 

1 

2 

218 

436' 

0 

0 

0 

0 

0 

8 

5 

130 

<1  DINING  ROOM 

i 

2 

184 

368 

0 

0 

0 

0 

0 

55 

8 

611 

10  BATH 

i 

2 

49 

98 

0 

0 

0 

0 

98 

12 

4 

262 

l:.  BEDROOM  NO.  3 

1 

2 

184 

368 

0 

0 

0 

0 

368 

60 

9 

606 

1?  HALL 

i 

2 

141 

282 

0 

0 

0 

0 

282 

0 

0 

0 

13  BATH 

1 

2 

39- 

78 

0 

0 

0 

0 

78 

12 

10 

106 

Zone  2  Total/Ave. 

1,728 

0 

0 

0 

0 

826 

154 

7 

1,982 

Systeii  2  Total/Ave. 

4,012 

0 

0 

0 

0 

1,990 

326 

8 

3,594 

Building 

6,296 

0 

0 

0 

0 

3,154 

499 

9 

5,205 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.073  (Btu/Hr/Sq  Ft/f) 

Overall  Wall  U-Value  :  0.145  (Btu/Hr/Sq  Ft/F) 

Overail  Building  U-Value  ^  0.120  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  5.54  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  11.71  (Btu/Hr/Sq  Ft) 

i 


Trane  Air  Conditioning  Economics 
By:  Trane  Customer  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 

. I- . SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  —  Cooling  Load . Heating  Load . Cooling  Airflow . Heating  Airflow . 

Design  Cap.  Hours  Hours  Capacity  Hours  Hours  Cap.  Hours  Hours  Cap.  Hours  Hours 

Lopd  (Ton)  (i)  (etuh)  ('0  (Cfm)  (%)  (Cfm)  {%) 

0-15  0.2  7  64  -8,411  5  251  70.5  00  0.0  0  0 

5-ll0  0.3  5  50  -16,823  11  521  141.1  0  0  0.0  0  0 

10-il5  0.5  6  59  -25,234  14  654  211.6  00  0.0  0  0 

15  -  20  0.7  7  69  -33,646  15  701  282.2  42  1,530  0.0  0  0 

20-,25  0.8  4  41  -42,057  19  903  352.7  00  0.0  0  0 

25  -'30  1.0  5  51  -50,469  16  758  423.3  00  0.0  0  0 

30-i35  1.2  16  157  -58,880  13  604  493.8  00  0.0  0  0 

35  -  1 40  1.3  16  150  -67.292  7  338  564.3  0  0  0.0  0  0 

40  -  145  1.5  7  66  -75,703  0  0  634.9  00  0.0  0  0 

45  -  50  1.7  15  143  -84,115  0  0  705.4  21  765  0.0  0  0 

50  -  55  1.9  3  31  -92.526  0  0  776.0  00  0.0  0  0 

55  -  60  2.0  2  20  -100,937  0  0  846.5  0  0  0.0  0  0 

60  -  65  2.2  0  0  -109,349  0  0  917.1  00  0.0  0  0 

65  -  70  2.4  0  0  -117.760  0  0  987.6  0  0  0.0  0  0 

70  -  75  2.5  0  0  -126,172  0  0  1,058.1  0  0  0.0  ,  0  0 

75  -  80  2.7  3  31  -134,583  0  0  1,128,7  0  0  0.0  0  0 

80  -  85  2.9  0  0  -142,995  0  0  1,199.2  00  0.0  0  0 

85  -  90  3.0  0  0  -151,406  0  0  1,269.8  00  0.0  0  0 

90  -  95  3.2  0  0  -159,818  0  0  1,340.3  0  0  0.0  0  0 

95  -  loo  3.4  3  31  -168,229  0  0  1,410.9  38  1,377  0.0  0  0 

HoursiOff  0.0  0  7,797  O'  0  4,030  0.0  0  5,088  0.0  0  8,760 
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BUILDING  TEHPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

i 

2 

(F) 

Max.  Temp. 

81.5 

100.9 

102.1 

Mo.. /Hr. 

7  14 

7  21 

7  21 

Day  Type 

1 

1 

1 

Above  100 

0 

75 

120 

95  -  100 

0 

K050 

916 

90  -  95 

0 

1,051 

L072 

85  -  90 

0 

514 

618 

80  -  85 

0 

802 

845 

75,-  80 

2,846 

180 

101 

70'-  75 

826 

0 

0 

65  -  70 

51 

5,058 

5,088 

60  -  65 

711 

0 

0 

55  -  60 

782 

0 

0 

50  -  55 

553 

0 

0 

Below  50 

2,991 

0 

0 

Min.iTemp. 

32.5 

67.9 

67.9 

Mi./Hr. 

2  9 

3  18 

3  19 

Day  Type 

4 

1 

1 

Zone  Number 


Number  of  Hours 


i 

! 

i 

j 

Trane |flir  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  1 

Off  Peak 

On  Peak 

On  'Peak 

Month 

(kWh) 

(kW) 

(Therffi) 

Jan 

835 

3 

369 

Feb 

754 

3 

367 

March 

856 

3 

243 

April 

804 

3 

106 

May 

894 

8 

0 

June 

1,354 

9 

0 

July 

1,817 

9 

0 

Aug 

1,338 

8 

0 

Sept 

852 

8 

0 

Oct 

845 

3 

88 

Nov  1 

805 

3 

173 

Dec  ' 

825 

3 

309 

Total 

11,977 

9 

1.654 

Building  Energy  Consumption  : 

32, 

766  (Btii/Sq 

Source  Energy  Consumption  ^ 

54,511  (3tu/Sq 

OT  W  OMNO 
On  Peak 
(Thrm/hr) 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Ft/Year'  Floor  Area  :  6,296  (Sq  Ft) 

Ft/Year) 
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EQUIPHENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . . . Monthly  Consumption 


Hum 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

833 

753 

854 

803 

843 

PK 

3.1 

3.1 

3.1 

3.1 

3.1 

1 

HISC  LD 

ELEC 

0 

0 

0 

0 

•  0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

filSC  LO 

GAS 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

HISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

PK 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

|i  H0TH20 

0 

0 

0 

0 

0 

(|k 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

ijiSC  LD 

P  CHILL 

0 

0 

0 

0  . 

0 

f 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

EQ1161 

AIR-CLD  COND  C 

OliP  <15 

TONS 

E 

LEC 

0 

0 

0 

0 

0 

P 

K 

0.0 

0.0 

0.0 

0.0 

4.0 

1 

1 

Q5200 

CONDENSER  FANS 

1 

LEC 

0 

0 

0 

0 

0 

P 

K 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

i 

;Q5303 

CONTROLS 

ILEC 

0 

0 

0 

0 

0 

P 

K 

0.0 

0.0 

0.0 

0.0 

0.3 

1 

E 

Q4003 

FC  CENTRIF.  FAN  C.V. 

E 

LEC 

0 

0 

0 

0 

51 

P 

K 

0.0 

0.0 

0.0 

0.0 

0,1 

1 

E 

:Q2102 

PURCHASED  DIST 

.  HOT  WATER 

f 

1  H0TH20 

369 

367 

243 

106 

0 

f 

K 

0.7 

0.7 

0.5 

0.3 

0.0 

1 

[ 

Q5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

824 

823 

854 

803 

843 

803 

823 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

363 

742 

326 

0 

0 

0 

0 

4.5 

4.7 

4.5 

4.4 

0.0 

0.0 

0.0 

38 

75 

34 

0 

0 

0 

0 

0.4 

0.4 

0.4 

0.2 

0.0 

0.0 

0.0 

81 

127 

74 

0 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

49 

51 

51 

49 

0 

0 

0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0 

0 

0 

0 

88 

173 

309 

0.0 

0.0 

0.0 

0.0 

0.3 

0.4 

0.6 
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Total 


9,857 

3.1 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


1,430 

4.7 


146 

0.4 


282 

0.3 


249 

0.1 


1,654 

0.7 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

ELEC  2  2  2  1  0  0  0  0  0  1  2  2  12 

PK  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


Tranei  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

I 

UTILi'tY  peak  checksums  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 

I 

. ; . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  8.7  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Eqp.  Utility  Percnt 

fief.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kW)  '(%) 

Cooling  Equipment 

1  EQ1161  AIR-CLD  CONO  COMP  <15  TONS  5.4  62.28 


Sub  Total 

i 

Sub  Total 


5.4  62.28 

0.0  0.00 


Air  Moving  Equipment 

1  :  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  0.1  1.39 


Sub  Total 
Sub  Total 

I 

Miscellaneous 

Lights 

Base  Utilities 
Misc  Equipment 
Sub  Tfital 


0.1  1.39 

0.0  0.00 


3.1  36.33 
0.0  0.00 
0.0  0.00 
3.1  36.33 


Grand|Total 


V  600 
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8.7  100.00 
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n 

u 

n 

TRACE 

6  0  0 

ANALYSIS 

ti 

n 

tt 

n 

by 

%* 

tt 

. 

tt 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTHENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  311 

Weather  File  Code: 

Location: 

I  Latitude: 

.  Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

:  Summer  Clearness  Number: 

Winter  Clearness  Number: 

Summer  Design  Dry  Bulb; 

1  Summer  Design  Net  Bulb: 
j  Winter  Design  Dry  Bulb: 
j  Summer  Ground  Relectance: 

'  Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 

Latent  Heat  Factor: 

!  Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77.2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(fl 

72 

(f) 

4 

(F) 

0.20 

0.20 

0.0742 

(Lbm/cuft) 

0.2444 

(Btu/lbin/F) 

1.0882 

(Btu-min./hr/cuft/F) 

4,790.2 

(Btu-min./hr/cuft) 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  9:46:  3  1/20/94 

Dataset  Name:  C83ii  .TM 
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AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

I  PTAC 

0 

1,013 

1,013 

1,370 

357 

0 

0 

2  RAO 

0 

0 

0 

0 

784 

0 

0 

Totals 

0 

1,013 

1,013 

1,370 

1,141 

0 

0 

CAPACITY  -  ALTERNATIVE  4 
COMBINED  ECOS 

. - . . . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  — . — . — . . . Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System 

Caoacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Humber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

PTAC 

2.4 

0.0 

0.0 

2.4 

-38,237 

0 

0 

0 

0 

0 

-38,237 

2  RAD 

0.0 

0.0 

0.0 

0.0 

-80,536 

0 

0 

0 

0 

0 

-80,536 

Totali 

2.4 

0.0 

0.0 

2.4 

-118,773 

0 

0 

0 

0 

0 

-118,773 

! 


j  The  building  peaked  at  hour  16  month  7  with  a  capacity  of  2.4  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMBINED  ECOS 


E  N  G  I  N  E.E  R  I  N  G  CHECKS 


System 

Number 


Percent  . Cooling . Heating  — 


Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Main 

PTAC 

0.00 

0.44 

416.5 

939.2 

12.78 

0.44 

-16.74 

2,284 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-20.07 

4,012 

Trane 'Air  Conditioning  Economics  V  600 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  ***l:*****t:****1:l:n4:l:***»******^:r:  CLG  SPACE  PEAK  ^:*mj:***^:*»  HEATING  COIL  PEAK  *»*»t*l:* 


Peaked  at  Time  ::> 

Mo/Hr;  7/16 

* 

Mo/Hr: 

7/16 

t 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0AD8/WB/HR:  91/  73/  98.0 

t 

* 

OADB: 

91 

t 

% 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

t 

Space  Peak  Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

.  (Btuh) 

(1) 

t 

(Btuh) 

W 

t 

(Btuh)  (Btuh) 

i\) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Roof  Cond 

2,707 

0 

2,707 

9.28 

* 

2,661 

12.24 

t 

-2,211  -2,211 

5.83 

Glass  Solar 

5,237 

0 

5,237 

17.95 

% 

4,997 

22.99 

t 

0  0 

0.00 

Glass  Cond 

1,287 

0 

1,287 

4.41 

t 

1,328 

6.11 

* 

-6,444  -6,444 

16.98 

Wall  Cond 

2,358 

105 

2,462 

8.44 

t 

2,286 

10.52 

i 

'4,267  '4,446 

11.72 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Infiltration 

13,414 

13,414 

45.96 

t 

5,824 

26.79 

i 

-24,844  -24,844 

65.47 

Sub  Total::) 

25,003 

105 

25,107 

86.03 

t 

17,097 

78.65 

t 

'37,766  '37,946 

100.00 

Internal  Loads 

t 

i 

Liglits 

2,414 

0 

2,414 

8.27 

i 

2,864 

13.18 

t 

0  0 

0.00 

Peoile 

1,518 

1,518 

5.20 

% 

765 

3.52 

t 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sub  Total::) 

3,932 

0 

0 

3,932 

13.47 

t 

3,629 

16,70 

t 

0  0 

0.00 

Ceiling  Load 

256 

'256 

0 

0.00 

% 

1,012 

4,65 

t 

•839  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0  0 

0.00 

Sup.  Fan  Heat 

144 

0.49 

t 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00 

t 

0 

0.00 

Duct  Heat  Pku? 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNiR  Sizing 

0 

0 

0.00 

% 

0 

0.00 

i 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

t 

0 

0.00 

Termii*ial  Byoass 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Grand 

Total::) 

29,191 

'152 

0 

29,184 

100.00 

21,738 

100.00 

-38,605  -37,946 

100.00 

. . .  . Annr 

Tiir'  ni 

-t  r/'T  rn  SlI _ 

_ AOrAC-------- 

- l^UULilUJ  L-UIL  - 

H  KuH  J 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Oeg  F 

Grains 

Floor 

2,284 

Main  ci 

ig  2.4 

29.2 

20.8 

1,013 

75.2  63.3  70.1 

55.2  53.5 

59.9 

Part 

0 

Aux  C] 

Ig  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0,0  0.0 

0.0 

ExFlr 

0 

Opt  Ve^ 

It  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,164 

0  0 

Totals 

2.4 

29.2 

Wall 

1,784  172  10 

ODTi  cri  m rnkj _ 

_ at  on  niiic  f 

_  _ FWCTNFrnTNC 

--TCMDCCATIIDCO  /C')--. 

n  L  n  1  i  n  b 

lUiL  otLtl I iUN - 

- HiKrLUWo  ^CTIIlj 

LnulnCLiMilu  vnLUnsj 

! tnr LhH 1  Unco  Ir  J 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfd))  Oeg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.44 

SAOB  55.3 

103.0 

Main  HI 

.g  -38.2 

1,013  68.3 

103.0 

Infil 

357 

357  Clg  Cfm/Ton 

416.48 

Plenum  75.4 

67.6 

Aux  Ht 

^g  0.0 

0  0.0 

0.0 

Supply 

1,013 

1,013  Clg  Sqft/Ton 

939.15 

Return  75.2 

67.8 

Preheat 

'0.0 

1,013  67.8 

55.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

12.78 

Ret/OA  75.2 

67.8 

Reheat 

0.0 

0  0.0 

0.0 

Return 

1,013 

1,013  No 

.  People 

5 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  t  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.44 

Fn  BldTD  0.0 

O.C 

Total 

j  -38.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-16.74 

Fn  Frict  0.1 

O.C 

Trane 'ftir  Conditioning  Economics  V  600 
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j 

System  2  Block  RAO  -  RADIATION 


*****«j:n**i;j:n***<:**ni:  COOLING  COIL  PEAK  *n*i:n*****^;l:j;j:*n»crn«******  CLG  SPACE  PEAK  **nj:**)t;*^:n  HEATING  COIL  PEAK  tttttttt 
Peaked  at  Time  ">  Ho/Hr:  0/0  * 

Outside  Air  ">  0A08/WB/HR:  0/  0/  0.0  * 


Mo/Hr: 

OADB: 


0/  0 
0 


«o/Hr:  13/  1 
OADB:  4 


Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

La-tent 

Total  Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

W  * 

(Btuh)  (Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0,00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-3,780  -3,780 

4.69 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-12,241  -12,241 

15.20 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-9,517  -9,913 

12.31 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  ^ 

-54,602  -54,602 

67.80 

Sub  Total::> 

0 

0 

0 

0.00  * 

0 

0.00  * 

-80,140  -80,536 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Peofile 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Sub  Total—) 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00  * 

-3,949  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00  * 

0 

o.ob 

Ret.  Fan  Heat 

0 

0 

0.00  ^ 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Q'llmk  Sizing 

G 

0 

0.00  * 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  » 

0.00  * 

0 

0.00 

Termii^al  Bypass 

0 

0 

0 

0.00  * 
t 

0.00  ^ 
i 

0 

0.00 

1 

Grand 

Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

-84,089  -80,536 

100.00 

rnni  Tktr  rnii  cri  r^'TTnki, 

----- AD  CAC 

H  K  L  H  J 

;  Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/W8/HR 

Gross  Total  Glass  (sf) 

i  (^) 

1  (Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor 

4,012 

Main  Cl 

ig  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Cl 

ig  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Exflr 

0 

Opt  Ver 

It  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof 

1,990 

0  0 

Totals 

0.0 

0.0 

Wall 

3,920  326  8 

urATTKir*  rnii  oci  cr*TTnw _ 

-ATOCl  nuo 

_ TFMDFRATIinr<;  rpl _ 

HiKrLUWo  vCTni; 

LnolnLLhiiib  tilLbhW 

1  Ln r L r\H  1  U r\ L J  j 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfij)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00 

SADB  0.0 

68.1 

Main  HI 

;g  -80.5 

0  0.0 

0.0 

Infil 

0 

784  Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

67.5 

Aux  HI 

Ig  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat 

•  0.0 

0  0.0 

0.0 

Mincfii) 

0 

0  Clg 

Btuh/Sqft 

0.00 

Ret/OA  0.0 

68. C 

Reheat 

1  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0 

Runarnd  0.0 

68.0 

Huffiidii 

f  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0 

Fn  MtrTD  0.0 

O.C 

Opt  Ver 

it  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/Sqft 

0.00 

Fn  BldTO  0.0 

O.C 

Total 

j  -80.5 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-20.07 

Fn  Frict  0.0 

O.C 

j 

Trane; Air  Conditioning  Economics 
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BUILoInG  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 

. - .  BUILDING  U  -  V  A  L  U  E 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number 

Description 

Part. 

ExFlr 

Sudidir 

Skylt 

Wintr 

Skylt 

Roof 

Suminr 

Windo 

1 

HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

2 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

3 

FAMILY  ROOM 

0.000 

0.000 

0.000 

0,000 

0.000 

0.550 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0.000 

0.030 

0.550 

5 

BEDROOM  NO.  2 

0.000 

0.000 

0.000 

0.000 

0.030 

0.550 

( 

S 

SEWING  ROOM 

0.000 

0,000 

0.000 

0.000 

0.030 

0.550 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.570 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.570 

1 

HALL 

0.000 

0.000 

0.000 

0.000 

0.000 

1.040 

1 

LIVING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

3 

FAMILY  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

i 

\ 

BEDROOM  NO.  1 

0.000 

0.000 

0.000 

0,000 

0.030 

0.550 

5 

BEDROOM  NO.  2 

0,000 

0.000 

0.000 

0.000 

0.030 

0.550 

6 

SEWING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.030 

0.550 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.570 

7 

BATH 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

i 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

] 

DINING  ROOM 

0,000 

0.000 

0.000 

0.000 

0.000 

0.614 

10 

BATH 

0.000 

0.000 

0.000 

0.000 

0.030 

0.550 

li 

BEDROOM  NO.  3 

0.000 

0.000 

0.000 

0.000 

0.030 

0.550 

12 

HALL 

0.000 

0.000 

0.000 

0.000 

0.030 

0.000 

BATH 

0.000 

0.000 

0.000 

0.000 

0.030 

0.550 

Zone 

I 

2  Total/Ave. 

0.000 

0.000 

o.'ooo 

0.000 

0.030 

0.573 

System 

i 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.030 

0.572 

Building 

0.000 

0.000 

0.000 

0.000 

0.030 

0.571 
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S 


Room 

Room 

Hass 

Capac. 

wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.086 

0.043 

0.549 

8.6 

4.25 

0.563 

0.043 

0.549 

13.2 

5.26 

0.563 

0.043 

0.549 

8.0 

4.10 

0.563 

0.043 

0.000 

20.8 

7.13 

0.563 

0.043 

0.000 

15.4 

5.91 

0.563 

0.043 

0.000 

14.5 

5.70 

0.534 

0.043 

0.549 

13.3 

5.38 

0.584 

0.043 

0,549 

13.3 

5,38 

1.086 

0.043 

0.549 

8.6 

4.25 

0.563 

0.043 

0.549 

13.2 

5.26 

0.563 

0.043 

0.549 

8.0 

4.10 

0.563 

0.043 

0.000 

20.8 

7.15 

0,563 

0.043 

0.000 

15.4 

5.91 

0.563 

0.043 

0.000 

14.5 

5.70 

0.584 

0.043 

0.549 

13.3 

5.38 

0.563 

0.043 

0.549 

20.4 

6.89 

0.563 

0.043 

0.549 

7.7 

4.05 

0.631 

0,043 

0.549 

14.9 

5.65 

0.563 

0.043 

0.000 

27.0 

8.51 

0.563 

0.043 

0.000 

21.6 

7.30 

0.000 

0.000 

0.000 

13.0 

5.37 

0.563 

0.043 

0.000 

20.1 

6.95 

0.587 

0.043 

0.549 

15.4 

5.84 

0.586 

0.043 

0.549 

14.2 

5.58 

0.585 

0.043 

0.549 

13.9 

5.50 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 

j 

. - .  BUILDING  AREAS  . . 


Floor 

Total 

Exposed 

Nufnbe 

r  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number  Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

{%) 

(sqft) 

(sqft) 

i%) 

(sqft) 

1  HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

2  LIVING  ROOM 

1 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

3  FAMILY  ROOM 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

4  BEDROOM  NO.  i 

1 

2 

175 

■  350 

0 

0 

0 

0 

350 

24 

4 

525 

5  BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

6  SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

System  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

(  HALL 

1 

2 

117 

234 

0 

0 

0 

0 

0 

7 

6 

110 

2  LIVING  ROOM 

i 

2 

188 

376 

0 

0 

0 

0 

0 

48 

9 

501 

3  FAMILY  ROOK 

1 

2 

255 

510 

0 

0 

0 

0 

0 

41 

19 

175 

4  BEDROOM  NO.  1 

1 

2 

175 

350 

0 

0 

0 

0 

350 

24 

4 

525 

5  BEDROOM  NO.  2 

1 

2 

189 

378 

0 

0 

0 

0 

378 

41 

19 

175 

6  SEWING  ROOM 

1 

2 

218 

436 

0 

0 

0 

0 

436 

12 

9 

125 

Zone  1  Total/Ave. 

2,284 

0 

0 

0 

0 

1,164 

172 

10 

1,611 

7  BATH 

1 

2 

49 

98 

0 

0 

0 

0 

0 

8 

3 

267 

8  KITCHEN 

i 

2 

218 

436 

0 

0 

0 

0 

0 

8 

5 

130 

^  DINING  ROOM 

1 

2 

184 

368 

0 

0 

0 

0 

0 

55 

8 

611 

10  BATH 

1 

2 

49 

98 

0 

0 

0 

0 

98 

12 

4 

262 

ll  BEDROOM  NO.  3 

1 

2 

184 

368 

0 

0 

0 

0 

368 

60 

9 

606 

12  HALL 

i 

2 

141 

282 

0 

0 

0 

0 

282 

0 

0 

0 

13  BATH 

1 

2 

39 

78 

0 

0 

0 

0 

78 

12 

10 

106 

Zone  2  Total/Ave. 

1,728 

0 

0 

0 

0 

826 

154 

7 

1,982 

System  2  Total/Ave. 

.  4,012 

0 

0 

0 

0 

1,990 

326 

8 

3,594 

Building 

6,296 

0 

0 

0 

0 

3,154 

499 

9 

5,205 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
COMBINED  ECOS 

. . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  ^  0.030  (Btu/Hr/Sq  ft/f) 

Overall  Wall  U-Value  =  0.089  (Btu/Hr/Sq  Ft/F) 

Overajl  Building  U-Value  :  0.068  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  ^  1.68  (Btu/Hr/Sq  Ft) 

Wall  (jverall  Thermal  Transfer  Value  (OTTVw)  =  9.22  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  4 
COHBIlilED  ECOS 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load  — 

.  Heating  Load 

—  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0-5 

(Ton) 

0.1 

w 

6 

62 

(Btuh) 

-5,939 

w 

7 

318 

(Cfm) 

50.6 

(%) 

0 

0 

(Cfm) 

0.0 

w 

0 

0 

5  - 

10 

0.2 

8 

84 

-11,877 

12 

565 

101.3  ■ 

0 

0 

0.0 

0 

0 

10  - 

15 

0.4 

7 

73 

-17,816 

■  14 

642 

151.9 

0 

0 

0.0 

0 

0 

15  - 

20 

0.5 

5 

57 

-23,755 

14 

636 

202.6 

42 

1,530 

0.0 

0 

0 

20  ' 

25 

0.6 

2 

16 

-29,693 

19 

883 

253.2 

0 

0 

0.0 

0 

0 

25  - 

30 

0.7 

7 

70 

-35,632 

15 

698 

303.9 

0 

0 

0.0 

0 

0 

30  - 

35 

0.9 

17 

180 

-41,571 

14 

648 

354.5 

0 

0 

0.0 

0 

0 

35  - 

,40 

1.0 

11 

115 

-47,509 

4 

181 

405.1 

0 

0 

0.0 

0 

0 

40  - 

'45 

1.1 

11 

120 

-53,448 

0 

0 

455.8 

0 

0 

0.0 

0 

0 

45  -  . 

50 

1.2 

5 

56 

-59,387 

0 

0 

506.4 

21 

765 

0.0 

0 

0 

50  - 

55 

1.3 

11 

121 

-65,325 

0 

0 

557.1 

0 

0 

0.0 

0 

0 

55  ’ 

60 

1.5 

2 

20 

-71,264 

0 

0 

607.7 

0 

0 

0.0 

0 

0 

60  - 

65 

1.6 

2 

20 

-77,203 

0 

0 

658.4 

0 

0 

0.0 

0 

0 

65  - 

70 

1.7 

0 

0 

-83,141 

0 

0 

709.0 

0 

0 

0.0 

0 

0 

70  ' 

75 

1.8 

0 

0 

-89,030 

0 

0 

759.7 

0 

0 

0.0 

0 

0 

75  - 

80 

1.9 

2 

20 

-95,019 

0 

0 

810.3 

0 

0 

0.0 

0 

0 

80  -  ' 

85 

2.1 

1 

11 

-100,957 

0 

0 

860.9 

0 

0 

0.0 

0 

0 

85  -  i 

90 

2.2 

0 

0 

-106.896 

0 

0 

911.6 

0 

0 

0.0 

0 

0 

90  '  ! 

95 

2.3 

0 

0 

-112,835 

0 

0 

962.2 

0 

0 

0.0 

0 

0 

95  -  loo 

2.4 

3 

31 

-118,773 

0 

0 

1,012.9 

38 

1,377 

0.0 

0 

0 

Hours  1 

|Off 

0.0 

0 

7,704 

0 

0 

4,189 

0.0 

0 

5,088 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 

! 

. - .  BUILDING  TEMP 


Tefnperature 

Ranqe 

1 

1 

2 

(F) 

Max.  Temp. 

80.7 

105.3  106.5 

Mo. /Hr. 

7  14 

8  21 

8  21 

Day  Type 

1 

1 

1 

Above  100 

0 

1,268 

1,256 

95  -  100 

0 

1,050 

1,128 

90  -  95 

0 

492 

360 

85  -  90 

0 

276 

497 

80  -  85 

0 

334 

431 

75  -  80 

2,903 

252 

0 

70l-  75 

769 

119 

0 

65  -  70 

314 

4,969 

5,088 

60  -  65 

575 

0 

0 

55  -  60 

955 

0 

0 

50  -  55 

374 

0 

0 

Below  50 

2,870 

0 

0 

Min.  jTemp. 

34.3 

67.9 

67.9 

Mi. /Hr. 

2  10 

3  19 

1  23 

Day  Type 

5 

1 

2 
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R  A  T  U  R  E  PROFILES . . 

-  Zone  Number  . . 

Number  of  Hours  . 


i 

j 

Trane^Air  Conditioning  Economics 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

HOT  WTR  HOT  W  DMNO 

Off  Peak 

On  Peak 

On  'Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Theriii) 

(Thrm/hr) 

Jan 

834 

3 

249 

0 

Feb 

754 

3 

251 

0 

March 

855 

3 

162 

0 

April 

804 

3 

65 

0 

May 

880 

3 

0 

0 

June 

1,266 

7 

0 

0 

July 

1,636 

7 

0 

0 

Aug 

1,254 

7 

0 

0 

Sept 

838 

7 

0 

0 

Oct 

844 

3 

37 

0 

Nov 

804 

3 

no 

0 

Dec  ' 

824 

3 

204 

0 

Total 

11,592 

7 

1,078 

0 

Building  Energy  Consumption  :  23,411  (8tu/Sq  ft/Year)  floor  Area  :  6,296  (Sq  Ft) 

Source  Energy  Consumption  :  41,690  (Btu/Sq  Ft/Ysar) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

I 

. - .  EQUIPMENT  ENERGY  CONSUMPTION . 


Ref  Equip  . . . . . Monthly  Consumption 


Nuffl 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

0 

LIGHTS 

ELEC 

833 

753 

854 

803 

843 

824 

PK 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

'  0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

f 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

RX 

1 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

5 

MISC  LD 

1^  H0TH20 

0 

0 

0 

0 

0 

0 

PX 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

ISC  LD 

- 

1  CHILL 

0 

0 

0 

0  . 

0 

0 

|X 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

E 

;Q1161 

AIR-CLD  COND 

COilP  <15  TONS 

^LEC 

0 

0 

0 

0 

0 

287 

f 

'X 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

1 

E 

Q5200 

CONDENSER  FANS 

E 

LEC 

0 

0 

0 

0 

0 

30 

f 

X 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1 

Q5303 

CONTROLS 

E 

LEC 

0 

0 

0 

0 

0 

90 

P 

jx 

0.0 

0.0 

0,0 

0.0 

0.0 

0.3 

1 

E 

jQ4003 

FC  CENTRIF. 

FAN  C.V. 

E 

LEC 

0 

0 

0 

0 

36 

35 

P 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

1 

EQ2102 

PURCHASED  DIST.  HOT 

WATER 

f 

1  H0TH20 

249 

251 

162 

65 

0 

0 

K 

0.5 

0.5 

0.4 

0.2 

0.0 

0.0 

1 

E 

Q5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

823 

854 

803 

843 

803 

823 

9,857 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

573 

262 

0 

0 

0 

0 

1,123 

3.4 

3.3 

3.1 

0.0 

0.0 

0.0 

3.4 

58 

27 

0 

0 

0 

0 

115 

0.3 

0.3 

0.2 

0.0 

0.0 

0.0 

0.3 

146 

74 

0 

0 

0 

0 

310 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

36 

36 

35 

0 

0 

0 

179 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0 

0 

0 

37 

110 

204 

1,078 

0.0 

0.0 

0.0 

0.2 

0.3 

0.4 

0.5 

j 
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By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 

1  1  1 

0.0  0.0  0.0 


ELEC 

PK 


1 

0.0 


1 

0.0 


1 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 
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8 


0.0 


TraneiAir  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

I 

UTILITY  PEAK  CHECKSUHS  -  ALTERNATIVE  4 
COMBINED  ECOS 

. - . UTILITY  PEAK 

Utility  ELECTRIC  DEMAND 

Peak  Value  7.2  (kW) 

Yearly  Tims  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp. 

Ref.  Equipment 

Num.  Code  Name  Equipment  Description 

Cooling  Equipment 

i  EQ1161  AIR-CLD  COND  COMP  <15  TONS 

Sub  Total 

i 

Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Tdtal 

I 

Sub  Total 

j 

Miscellaneous 

Lights 

Base  Utilities 
Misc  ;Equipment 

Sub  Tdtal 

i 

i 

Grand  iTotal 
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CHECKSUMS 


Utility  Percnt 
Demand  Of  Tot 
(kW)  ■(%) 


4.0  55.15 
4.0  55.13 
0.0  0.00 


0,1  1.20 

0.1  1.20 

0.0  0.00 


3.1  43.66 
0.0  0.00 
0.0  0.00 
3.1  43.66 


7.2  100.00 


CONTENTS  OF  :  C:\J0BS\CB313.TN 
LINE  « . * . 

1  JOB  -  1 

2  Ol/ENERGY  SAVINGS  OPPORTUNITY  STUDY 

3  01/CARLISLE  BARRACKS,  PA 

4  01/DEPARTMENT  OF  THE  ARMY 

5  01/BENATEC  ASSOCIATES 

6  01/BUILDING  313 
.  7  08/CARLISLE 

8  09/MAY/SEP////APR/0CT 
;  9  lO/CLTO-CLF 
LlO  11///Z0NE 
11  LOAD  -  1 
J2  19/1/BASE  BUILDING 
13  20/1/1/LIQU0R  ST0RE/1073/1/2/0//10 

;  14  20/2/2/RAD  ONLY/2856/1/2/0//12 

as  .  ,20/3/3/ATTIC/l3S4/l/l/0//10 
■'16  20/4/4/0FFICES/1266/1/1/0//10 

17  20/S/5/PARTY  fi00MS/l748/l/l/l//lS 

18  20/6/6/L0UNGE/1564/1/1/1//12 

19  20/7/7/MECH  R00M/469/1/2/0//10 

20  20/8/8/LOBBY/1071/1/1/1//12 

21  20/9/9/PRIVATE  DINING/544/1/2/0//12 

22  20/10/10/0INING  R00M/1537/1/1/1//12 

23  20/11/11/BALL  R00M/4223/1/1/2//20 

24  20/12/12/KITCHEN/1966/1/2/0//12 

25  20/13/13/KITCHEN  OFFICE/51/1/2/0//12 

26  21/1/38/45/38//35/35//R00M 

27  21/2////CB0MTX///CB0MTX 

28  21/3////C80MTX///CB0MTX 

29  21/4////C80HTX///C8CMTX 

30  21/5////CBOMTX///C80MTX 

31  21/6////CB0MTX///C60MTX 

32  21/8////CB0MTX///CB0MTX 

33  21/9////CB0MTX///CB0MTX 

34  21/10////CBOMTX///C80MTX 

35  21/11////C80MTX///C80MTX  .  ' 

36  21/12////C80MTX///CB0MTX 

37  21/13////C8OMTX///CB0MTX 

38  22/2/1/NO/2015/1//119 

39  22/2/2/N0/138/1//171 

40  -.22/3/1/YES////171 

41  22/4/1/YES////171 

42  22/9/1/YES////119 

43  22/12/1/YES////119 

44  22/13/1/YES////119 

'45  24/2/1/21/11//127/30 

46  24/2/2/39/11//127/120 

47  24/2/3/46/11//127/210 

48  24/2/4/117/11//127/300 

49  24/3/1/94/9//128/30 

50  24/3/2/29/9//128/120 

51  24/3/3/31/9//128/210 

52  24/4/1/43/9//170/120 

53  24/4/2/30/9//128/30 

54  24/4/3/21/9//128/120 

55  24/4/4/52/9//128/210 

56  24/5/1/14/14//127/210 

57  24/5/2/16/14//127/300 

58  24/6/1/31/11//170/30 


CONTENTS  OF  ;  C:\J08S\CB313.TM 
LINE  I . . . 

59  24/6/2/21/11//170/120 

60  24/6/3/53/11//170/210 

61  24/8/1/51/11//170/120 

62  24/9/1/16/U//127/30 

63  24/9/2/34/11//127/120 

64  24/10/1/29/11//170/120 

65  24/10/2/31/11//170/210 

,■  66  24/12/1/45/11//127./30 

167  25/2/2/4. 75/3/1/. 55/. 57 

:  :68  25/2/4/72. 8/1/4/. 55/. 57 

69  25/3/1/2. 2/1. 6/3/. 55/. 57 

■  70  25/3/2/2. 2/1. 6/1/. 55/, 57 

71  25/4/1/4. 75/3/4/. 55/. 57 

..72  25/4/3/2. 2/1. 6/1/. 55/. 57 

"'  73  ,  25/4/4/2. 2/1. 6/3/. 55/. 57 
74  25/5/1/80/1/1/. 55/. 57 

"75  25/5/2/72. 8/1/1/. 55/. 57 

.76  25/6/2/6. 5/2. 5/3/. 55/. 57 

77  25/6/3/6. 5/2. 5/6/. 55/. 57 

;  78  25/8/1/6. 25/3/4/. 55/. 57 

79  25/9/1/6. 5/2. 5/3/. 55/. 57 

,80  25/9/2/5.25/2. 25/2/. 55/. 57 

81  25/10/1/6. 5/2. 5/3/. 55/. 57 

82  25/10/2/6. 5/2. 5/4/. 55/. 57 

83  26/l/OFF/OFF/OFF/OFF/Off/AV,AIL/OFf/OFF/OFF/OfF 

84  26/2/OFF/OFF/OFF/AVftIL/OFF/CFF/OFF/OFF/CBONFAN/OFF 

85  26/3/C80MP/CBOHL/C80MFAN/AVAIL/OFF/CBOKFAN/OFF/OFF/C80MFAN/OFF 

86  26/4/CB0MP/CB0ML/CB0i1FAN/AyAIL/0FF/C80HFAN/CFF/0FF/0FF/0FF 

87  26/5/CB0MP/C80ML/C80MCLG/.AVAIL/0FF/C80MCLG/0FF/0FF/0FF/QFF 

88  26/6/C80flP/C80ML/CBCMFAN/AVAIL/0FF/C80,'1FAN/0FF/OFF/CBOMFAN/OFF 

89  26/7/OFF/OFF/CBOMFAN/AVAIL/OFF/OFF/OFF/OFF/C80MFAN/OFF 

90  26/8/C80«P/C80ML/C8O«FAN/AVAIL/0FF/C8Ci'!FAN/0FF/OFF/OFF/0FF 

91  26/9/CBO«P/C80ML/CBOKFAN/AVAIL/OFF/CBOKFAK/OfF/OFF/OFF/OFF 

92  ,  26/10/CBOMP/C80ML/C80I1FAN/AVAIL/OFF /CBCNFhN/QFF/OFF/OFF/OFF 

93  ;26/11/CBOMP/CBOML/C80MFAN/AVAIL/OFF/C8GHFAN/OFF/OFF/OFF/OFF 

:  94  26/12/CBOMP/CBOI1L/CBOMFAN/AVAII/OFF/C80HFAN/OFF/OFF/C80MFAN/OFF 

95  ■  26/13/CBOMP/C80ML/OFF/AVAIL/OFF/CBOt1FAN/OFF/QFF/OFF/OFF 

96  27/3/153/SF-PERS/255/325/1.35/WATT-SF 

97  27/4/153/SF-PERS/255/325/1.35/NATT-SF 

98  27/5/153/SF-PERS/255/325/1.35/WATT-SF 

99  27/6/1S3/SF-PERS/255/325/1.35/WATT-SF 

100  27/8/153/SF-PERS/255/325/1.35/WATT-SF 

101  27/9/153/SF-PERS/255/325/1.35/WATT-SF 

102  27/10/153/SF-PERS/255/325/1.35/WATT-SF 

103  27/ll/lS3/SF-P£RS/255/32S/1.35/«ATT'SF 

104  27/12/153/SF-PERS/255/325/1 .35/WATT-SF 

105  27/13/153/SF-PERS/255/325/1. 35/WATT-SF 

106  28/12/1/C0OKING/48000/8TUH/CBOI1FAN/ELEC/90//80 

107  29/l/////.44/CFt1-SF 

108  29/2///////.44/CFM-SF 

109  29/3/450/CFM/450/CFI1/.44/CFM-SF/.44/CFM-SF 

110  29/4/235/CFM/235/CFM/.44/CFM-SF/.44/CFM-SF 

111  29/5/1950/CFM///.44/CF11-SF/.44/CFH-SF 

112  29/6/1600/CFM/1600/CFM/.44/CFM-SF/.44/CF(1-SF 

113  29/7/5220 /CFi1/S220/CFH/.44/CFM-SF/.44/CFt1-SF 

114  29/8/110/CFN///.44/CFI1-SF/.44/CFH-SF 

115  29/9/360/CFM/360/CFM/.44/CFM-SF/.44/CFM-SF 

116  29/10/780/CFI1/780/CFH/.44/CFI1-SF/.44/CFM-SF 


CONTENTS  OF  :  C;\J08S\Ce313.TM 
LINE  8  . . . . 

117  29/11/S040/CFM/5040/CFM/.44/CFI1-SF/.44/CFM-SF 

118  29/12/14400/CFI1/14400/CFi1///.44/CFM-SF 

119  29/13/////.44/CFH-SF 

120  30/1 

121  30/2/////////294S/CFK 

122  30/3/1600/CFM/1600/CF11//7//20C/CFN 

123  30/4/2325/CFM/2325/CFM 

124  30/5/3225/CFM 

.  125  30/6/331S/CFI1/3315/CFM/////10C0/CFM 

126  30/7/////////5220/CFf1 

127  30/8/1100/CFN 

128  30/9/lOOO/CFM/lOOO/CF!1 

129  30/10/2400/CFN/2400/Crf^ 

U30  30/11/11100/CFM/11100/CFN 

‘  131  .  30/12/18000/CFM/18000/CFM/////151SO/CFM 
>132  30/13/200/CFI1 

133  \  31/2/1/114/3//147/SINE-FIT/80/50 

134  31/7/1/36/3//147/3INE-FIT/80/50 

135  SYSTEM  -  1 

136  39/1/3ASE  BUILDING 

137  40/1/PTAC 

138  41/1/1/1 

139  42/1/. 2 

140  44/1 

141  45/1/AVAIL/OFF/OFF/OFF/GFF/OFF/OFF/OFF/3FF/OFF 

142  40/2/RAD 

143  41/2/2/2 

;144  42/2////.  125//,  125 

145  44/2 

146  45/2/OFF/OFF/OFF/OfF/CFF/C80MHTG/OFF/OFF/OFF/OFF 

147  40/3/SZ 

148  41/3/3/3 

149  42/3/1.75///. 125//. 125 

150  44/3 

''l51:v':-45/3/C80MCLG/OFF/OFF/OFF/OFF/CBOMHTG/OFF/OFF/[!FF/OFF 

;  isi  :  40/4/sz 

153  41/4/4/4 

154  42/4/1.75 

155  44/4 

156  ,  45/4/C80MCLG/OFF/OFF/OFF/OFF/CBCMHTG/OFF/CFF/CFF/OFF 

157  ;40/5/VAV 

158  .41/5/5/5 

' 159  42/5/2 

160  44/5 

161  45/5/CBOMCL6/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

162  40/6/SZ 

163  41/6/6/6 

164  42/6/1. 75///. 19//. 19 

165  44/6 

166  45/6/CBOMCLG/OFF/OFF/OFF./CFF/CBCMHTG./CFF/CSOMCLG/OFF/OFF 

167  40/7/SZ 

168  41/7/7/7 

169  42/7////.75//.75 

170  44/7 

171  45/7/OFF/OFF/OFF/OFF/OFF/OFF/CFF/OFF/OFF/CFF 

172  40/8/SZ 

173  41/8/8/8 

174  42/8/1.75 


CONTENTS  OF  :  C:\J0BS\CB313.TM 
LINE  f  — — — - . 

175  44/8 

176  45/8/C80MCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

177  40/9/SZ 

178  41/9/9/9 

179  42/9/. 2 

180  44/9 

181  45/9/CBOMCLG/OFF/OFF/CFF/OFF/CBOMHTG/OFF/OFF/OFF/OFF 

182  40/10/SZ  ^ 

183  41/10/10/10 

184  42/10/. 4 

185  44/10 

186  45/10/CBOMCL6/OFF/OFF/GFF/CFF/CBCHHTG/OFF/OFF/OFF/OFF 

187  40/11/SZ 

188  41/11/11/11 

'189  .  42/11/2 
■190  44/11 

191  45/11/C60MCLG/CFF/OFF/OFF/OFF/OFF/CBOMHTG/CBONCLG/OFF/OFF 

192  40/12/SZ 

193  41/12/12/12 

194  42/12/2. 75///. 25//. 25 

195  44/12/N0NE///////60//HEf:T 

196  45/12/OFF/OFF/OFF/OFF/OFF/CBONHTG/OFF/OFF/OFF/OFF 

197  40/13/FC 

198  41/13/13/13 

199  42/13/. 2 

200  44/13 

201  45/13/CBO!iCLG/OFF/OfF/OFF/OFF/OFF/OFF/GFF/OFF/OFF 

202  40/14/RftD 

203  41/14/3/6/8/10 

204  42/14 

205  45/14/OFF/OFF/OFF/OFF/OFF/CBO:iHTG/OFF/OFF/OFF/OFF 

206  EQUIPMENT  -  1 

207  59/l/CARLISlE///8ftSE  BUILDING 
.,208  60/1/1/PKPLAfiT/l/l 

■■■■'209  .  60/2/2/BLKPLANT/3/6/8/8/13/13 
'■  210  60/3/3/PKPLANT/9/9 

-  211  '-60/4/4/PKPLANT/10/10 
.  212  60/5/5/8LKPLANT/11/11 

213  62/1/EQ1161/1 

214  62/2/EQ1100S/1/39. 4/TONS 

215  62/3/EQ1281/1 

216  62/4/EQ1281/1 

217  62/5/EQ1101L/1/52. 7/TONS 

218  63/2/3/HP 

219  63/5/3/HP 

220  65/1/1//2/6/11/11/14/14 

221  65/2/2//9/10 

222  65/3/3//12/12 

223  67/1/EQ2102/1/35/FT-NATER 

224  67/2/EQ2261/2 

225  67/3/EQ2101/1 

226  69/1/EQ4003 

227  69/2 

228  69/3/EQ4003///Ea4003//EQ4003 

229  69/4/EQ4003 

230  69/5/EQ4003 

231  69/6/£g4003///EC4003//EQ4003 

232  69/7 


CONTENTS  OF  ;  C;\J08S\CB313.T!1 
LINE  #  — — — — . 

233  69/8/EQ4003 

234  69/9/EQ4003 

235  69/10/EQ4003 

236  69/11/E84003 

237  69/12/EQ4003/////E34003 

238  69/13/EQ4003 

239  LOAD  -  2 

240  19/2/WALL  i  ROOF  INSULATION 

241  20/1/1/LIQU0R  ST0RE/1073/1/2/0//10 

242  20/2/2/RA0  0NLY/2856/1/2/0//12 

243  20/3/3/ATTIC/1354/1/1/0//10 

244  20/4/4/0FFICES/1266/1/1/0//10 

245  20/5/5/PARTy  R00!1S/17^3/l/l/l//15 

246  20/6/6/L0UNGE/1564/1/1/1//12 

247  :  20/7/7/MECH  RO0H/469/1/2/0//IO 

248  20/8/8/L0BBY/1071/1/1/1//12 

249  20/9/9/PRIVATE  DINING/544/1/2/0//12 

250  20/10/10/0ININS  RCON/1537/1/1/1/712 

251  20/11/11/8ALL  R00N/4223/1/1/2//20 

252  20/12/12/KITCHEN/1966/1/2/0//12 

253  20/13/13/KITCHEN  CFFICE/51/1/2/0//12 

254  21/1/38/45/38//38/38 

255  21/2////CB0KTX///C60NTX 

256  21/3////CB0MTX///C3CNTX 

257  21/4////CB0NTX///C3ONTX 

258  2l/5////C80«TX///CeCNTX 

259  21/6////CBCI1TX///CB0:'!TX 

260  21/8////CB0NTX///C30:‘1TX 

,  261  21/9////CB0HTX///C50NTX 

262  21/10////CeGKTX///C8GNTX 

263  21/11////CB0HTX///CBCXT>; 

264  21/12////cbgiitx///cb:ntx 

265  21/13////CBCNTX///CBC,'<TX 

266  22/2/1/H0/2015/1//119 

267  .  22/2/2/H0/138/1//171 

268  :  22/3/1/YES////171 

269  -22/4/1/YES////171 

270  22/9/1/YES////119 

271  22/12/1/YES////119 

272  22/13/1/YES////119 

273  24/2/1/21/11//127/30 

274  24/2/2/39/11//127/120 

275  24/2/3/46/11//127/210 

276  24/2/4/117/11//127/300 

277  24/3/1/94/9//1 17/30 

278  24/3/2/29/9//117/120 

279  24/3/3/31/9//117/210 

280  24/4/1/43/9//183/120 

281  24/4/2/30/9//117/30 

282  24/4/3/21/9//117/120 

283  24/4/4/52/9//ll7/2iC 

284  24/5/1/14/14//127/210 

285  24/5/2/16/14//127/300 

286  24/6/1/31/11//183/30 

287  24/6/2/21/11//183/12C 

288  24/6/3/53/11//183/210 

289  24/8/1/51/11//183/120 

290  24/9/1/16/11//127/30 


CONTENTS  OF  ;  .C:\J08S\C8313.TM 
LINE  # . - . - . 

291  24/9/2/34/11//127/120 

292  24/10/1/29/11//183/120 

293  24/10/2/31/ll//183/2iO 

294  24/12/1/45/11//127/3C 

295  25/2/2/4. 75/3/1/. 55/, 57 

296  25/2/4/72. 8/1/4/. 55/. 57 

297  25/3/1/2. 2/1. 6/3/. 55/. 57 

298  25/3/2/2. 2/1. 6/1/. 55/. 57 

299  25/4/1/4. 75/3/4/. 55/. 57 

300  25/4/3/2. 2/1. 6/1/. 55/. 57 

301  25/4/4/2. 2/1. 6/3/. 55/. 57 

302  25/5/1/80/1/1/. 55/. 57 

303  25/5/2/72. 8/1/1/. 55/. 57 

304  25/6/2/6. 5/2. 5/3/. 55/. 57 

305  25/6/3/6. 5/2. 5/6/. 55/. 57 

306  25/8/1/6. 25/3/4/. 55/. 57 

307  25/9/1/6. 5/2. 5/3/. 55/. 57 

308  25/9/2/5. 25/2. 25/2/. 55/. 57 

309  25/10/1/6. 5/2. 5/3/. 55/. 57 

310  25/10/2/6. 5/2. 5/4/. 55/. 57 

311  26/1/OFF/OFF/CFf/ftVftIL/OFf/AVAIL/OFF/OPF/OFF/OFF 

312  26/2/OFF/OFF/OFF/AVAIL/OFF/OFF/OFF/OFF/CeOKFAN/OFF 

313  26/3/C80MP/CB0HL/Ce0MFAN/AVAIL/0FF/CB0MFAN/0FF/0FF/CBC:iFAN/0rF 

314  26/4/C3OKP/C8ONL/CBOHFAN/AVAIL/OFF/Ce0MFAN/OFF/OFF/OFr/OFF 

315  26/5/CBOHP/C8OML/CBONCLG/AVAIL/OFF/C80NCLG/0FF/CFF/OFF/CFr 

316  26/6/CBO.NP/CBCNL/CBCMFAN/AVAIL/OFF/CBOMFAN/OFF/OFF/CBGNFAN/CFF 

317  26/7/OFF/OFF/CBOI1FAN/AVAIL/OFF/OFF/OFF/OFF/CBOflFAN/OFF 

318  26/8/Co0MP/C80«L/CB0MFAN/AVAIL/0FF/C80!1FAN/0FF/GrF/0FF/0FF 

319  26/9/CBOI1P/CBCKL/CBCNFAN/AVAIL/OFF/CBONFAN/CfF/GFF/i:FF/OrF 

320  26/10/C80l1P/CBOKL/C6CKFAN/AVAIL/QFF/CeONFAH/OrF/CFF/OFF/OFF 

321  26/ll/CB0NP/CB0HL/CE0NFAN/AVAIL/CFF/CBC!'IFAN/0FF/CFF/3Ff/0FF 

322  26/12/CBOHP/CBOHL/CBGi4FAN/AVAlL/OFF/C60NFAN/OrF/3FF/CEG;iFA;i/OFF 

323  26/13/CB0l1P/CBCNL/0FF/AVAIL/CrF/CBCNFAN/0FF/CFF/0FF/CFF 

324  27/3/IS3/SF-PERS/255/325/1.35/XATT-SF 

325  27/4/153/SF-PERS/255/325/1 . 35/KATT-SF 

326  27/S/l53/SF-P£fiS/255/325/1.35/NATT-SF 
,327  ■  27/6/l53/SF-PERS/255/325/1.35/WAiT-SF 

328  27/8/153/SF-PERS/255/325/1. 35/KATT-SF 

329  27/9/153/SF-PEfiS/255/325/l. 35/KATT-SF 

330  27/10/153/SF-PERS/2S5/325/1. 35/KATT-SF 

331  27/11/153/SF-PERS/255/325/1. 35/KATT-SF 

332  27/12/153/SF-PERS/255/325/1. 35/KATT-SF 

333  27/13/153/SF-PERS/255/325/1, 35/KATT-SF 

,  334  28/12/1/COONING/48000/BTUH/CBOMFAN/ELEC/90//80 

335  29/1/////.39/CFI1-SF 

336  29/2///////.39/CFM-SF 

337  29/3/450/CFM/450/CF!i/.39/CFI1-SF/.39/CFM-SF 

338  29/4/235/CFM/235/CFK/ , 39/CFM-SF/ . 39/CFM-SF 

339  29/5/1950/CFM///.39/CFK-SF/.39/CFN-SF 

340  29/6/1600/CFM/1600/CFN/.39/CFI1-SF/.39/CFK-SF 

341  29/7/5220/CFM/5220/CFM/.39/CFM-SF/.39/CFH-SF 

342  29/8/110/CFN///.39/CFI1-SF/.39/CFI1-SF 

343  29/9/360/CFI1/360/CFI1/.39/CFM-SF/.39/CFH-SF 

344  29/10/780/CFM/780/CFN/.39/CFM-SF/.39/CFI1-SF 

345  29/ll/5040/CFM/504C/CFt1/.39/CF,1-SF/.39/CFH-SF 

346  29/12/14400/CFM/144CO/CFt1///.39/CFi1-SF 

347  29/13/////. 39/CFf1-SF 

348  30/1 


CONTENTS  OF  :  C:\J0BS\CB313.TM 
LINE  « . — - . 

349  Z0l2lllll/lll2Wl0?fi 

350  30/3/1600/CFK/1600/CFN/////200/CFM 

351  30/4/2325/CFH/2325/CFM 

352  30/5/3225/CFM 

353  30/6/3315/CFM/3315/CFM/////1000/CFM 

354  30/7/////////5220/CFI1 

355  30/8/1100/CFI1 

356  30/9/1000/CFK/1000/CFN 

357  30/10/2400/CFt1/2400/CFN 

358  30/11/11100/CFH/11100/CFK 

359  30/12/l8000/CFM/180CO/CFf1/////15150/CFH 

360  30/13/200/CFK 

361  31/2/1/114/3//147/SINE-FIT/80/50 

362  31/7/1/36/3//147/SINE-FIT/80/50 

363  SYSTEM  -  2 

364  39/2/WALL  J  ROOF  INSOLATION 

365  40/1/PTAC 

366  41/1/1/1 

367  42/1/. 2 

368  44/1 

369  45/l/AVAIL/0FF/0FF/0FF/0FF/0FF/0FF/0FF/3FF/0rF 

370  40/2/RAD 

371  41/2/2/2 

372  42/2////. 125//. 125 

373  44/2 

374  45/2/OFF/OFF/CFF/OFF/CFF/CBCI'lHTG/OFF/OFF/OFF/OFF 

375  40/3/SZ 

376  41/3/3/3 

377  42/3/1. 75///. 125//. 125 

378  44/3 

379  45/3/CB0MCLG/0FF/CFF/GFF/0fF/CS0^!HTG/CrF/0FF/Grr/0FF 

380  40/4/SZ 

381  41/4/4/4 

382  42/4/1.75 

383  44/4 

384  45/4/CBOMCLG/OFF/OFF/OFF/OFF/C8CMHTG/OFF/CfF/OFF/OFF 

385  40/5/VAV 

386  41/5/5/5 

387  42/5/2 

388  44/5 

389  45/5/CBOMCL6/OFF/OFF/DFF/OFF/OFF/OFF/OFF/OFF/OFF 

390  40/6/SZ 

391  41/6/6/6 

392  42/6/1. 75///. 19//. 19 

393  44/6 

394  45/6/C80MCLG/OFF/OFF/OFF/OFF/CBOMKTG/OFF/C80MCLG/OFF/OFF 

395  40/7/SZ 

396  41/7/7/7 

397  42/7////. 75//. 75 

398  44/7 

399  45/7/OFF/OFF/OFF/OFF/CFF/OFF/OFF/OFF/OFF/OFF 

400  40/8/SZ 

401  41/8/8/8 

402  42/8/1.75 

403  44/8 

404  45/8/CBOMCLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

405  40/9/SZ 

406  41/9/9/9 


CONTENTS  OF  :  C;\J08S\CB313.TI1 

LINE  f  — — — — — . 

407  42/9/. 2 

•408  44/9 

409  45/9/CBOMCLG/OFF/OFF/OFF/CFF/C80MHTG/OFF/OFF/OFF/OFF 

410  40/10/SZ 

411  41/10/10/10 

412  42/10/. 4 

413  44/10  ' 

414  45/10/C80MCLG/OFF/0FF/0FF/0FF/CBCNHTG/0FF/0FF/OFF/0FF 

41S  40/11/SZ 

416  41/11/11/11 

417  42/11/2 

418  44/11 

419  45/ll/C8OMCLG/OFF/OFF/CFF/CFF/OFF/C8O,'>lHTG/CB0!1CLG/OFF/OFF 

420  40/12/SZ 

\421  1;  41/12/12/12 
422  .  42/12/2. 75///.25//. 25 
423  44/12/N0NE///////60//HEftT 

424  45/12/OFF/OFF/OFF/OFF/CFF/CECNHTG/OFF/QFF/OFF/OFF 

'  425  40/13/FC 

426  41/13/13/13 

427  42/13/. 2 

428  44/13 

429  45/13/CBOMCLG/GFF/OFf/GFF/CfF/OFF/OFF/OFF/OFF/OFF 
430  40/14/RAD 

431  41/14/3/6/8/10 

432  42/14 

,  :,  433  45/14/OFF/CFF/OFF/OFF/GFF/C80NHTG/OFF/OFF/OFF/OFF 

•434  EQUIPMENT  -  2 

435  59/2/CARLISLE///WALL  I  ROOF  INSULATION 
.  436  60/1/i/PKPLANT/l/l 

437  60/2/2/BLKPLANT/3/6/8/S/I3/13 

'  438  60/3/3/PKPLANT/9/9 

439  60/4/4/PKPLANT/10/10 

,440  ,60/5/5/8LKPLANT/ll/ll 
.  .  .  : /  ..441  ;  62/1/EQ1161/1 

442  62/2/EQ1100S/1/39. 4/TONS 

'  ,  •  443  v62/3/EQ1281/l 

..444:62/4/EQ128l/l 
'  ,  445  62/5/EQI101L/1/52.7/T0N3 

446  63/2/3/HP 

447  63/5/3/HP 

448  65/I/I//2/6/11/11/14/14 

449  65/2/2//9/10 

^  450  65/3/3//12/12 

451  67/1 /EQ2102/1/35/FT-KATER 

.  ’  452  67/2/EQ2261/2 

453  67/3/EQ2101/1 

454  69/1/EQ4003 

455  69/2 

456  69/3/EQ4003///EQ4003//ES4003 

457  69/4/EQ4003 

458  69/5/EQ4C03 

•459  69/6/EQ4OO3///E04OO3//EQ4OC3 

460  69/7 

461  69/8/E84003 

.  462  69/9/EQ4003 

463  69/10/EQ4003 

464  69/11/EQ4003 


CONTENTS  OF  :  C:\J08S\CS313.TM 
LINE  I - — . . . 

465  69/12/EQ4003/////EQ4003 

466  69/13/EQ4003 

467  LOAD  -  3 

468  19/3/NEATHERSTRIP  i  CAULKING 

469  20/1/1/LIQU0R  STORE/1073/1/2/0/710 

470  20/2/2/RAD  ONLY/2856/1/2/0//12 

471  20/3/3/ATTIC/I3S4/1/1/0//10 

472  20/4/4/0FFICES/1266/1/1/0//10 

473  20/S75/PARTY  R00I1S/1748/1/1/1//15 

474  20/6/6/L0UNGE/1564/1/1/1//12 

475  20/7/7/MECH  R00M/469/1/2/0//10 

476  20/8/8/L0BBY/1071/1/1/1//12 

477'  20/9/9/PRIVATE  0INING/544/l/2/C//i2 

478  .  .,20/10/10/DIHING  R00M/1537/l/l/l//i2 

479  .■  20/11/11/BALL  R00M/4223/1/1/2//20 

480  :  20/12/12/KITCHEN/1966/1/2/0//12 

481  ^O/IS/U/KITCHEN  0FFICE/51/1/2/0//12 

482  21/1/38/45/33//58/38 

483  .  21/2////C3DNTX///CeONTX 

484  21/3////CBCMTX///C3CNIX 

485  21/4////CBCNTX///CBCHTX 

486  21/5////CBDNTX//7CECNIX 

487  21/6////CBGNTX///CBQNTX 

488  21/8////CBCNTX///CSDr:;X 

489  21/9////C8DNTX///Ceo:iTX 

490  21/10////CS0NTX///CBDXTX 

491  21/11////C3CNTX///CEGNTX 

492  21/l2////CSC:liTX///C30"::X 

493  21/13////CB:NTX///CSCNTX 

494  .22/2/l/NG/2C15/i//119 

495  22/2/2/110/138/1, 7171 

496  22/3/1/YES///7171 

497  22/4/1/YE3////171 

498  22/9/1/YES////119 

499  '  22/12/1/YES////119 

500  22/13/1/YES////119 

501  724/2/1/21/11//127/30 

502  24/2/2/39/11//127/120 

503  24/2/3/46/11//127/210 

504  24/2/4/117/11//127/3C0 

505  24/3/1/94/9//128/30 

506  '  24/3/2/29/9//128/120 
507 '  24/3/3/31/9//128/210 

508  :  24/4/1/43/9//170/120 

509  24/4/2/30/9//128/30 

510  24/4/3/21/9//128/120 

511  24/4/4/52/9//128/210 

512  24/5/1/14/14//127/210 

513  24/5/2/16/14//127/300 

514  24/6/1/31/11//170/30 

515  24/6/2/21/11//170/120 

516  24/6/3/53/11//170/210 

517  24/3/1/51/11//170/120 

518  24/9/1/16/11//127/30 

519  24/9/2/34/11//127/120 

520  24/10/1/29/11//170/120 

521  24/10/2/31/11//170/210 

522  24/12/1/45/11//127/30 


CONTENTS  OF  :  C:\J08S\C8313, TK 
LINE  I . — — . 

523  25/2/2/4. 75/3/1/. 55/. 57 

524  25/2/4/72. 8/1/4/. 55/. 57 

525  25/3/1/2. 2/1. 6/3/. 55/. 57 

526  25/3/2/2. 2/1. 6/1/.55/. 57 

527  25/4/1/4. 75/3/4/.55/. 57 

528  25/4/3/2. 2/1. 6/1/.55/. 57 

529  25/4/4/2.2/1.6/3/. 55/. 57 

530  25/5/1/80/1/1/. 55/. 57 

531  25/5/2/72. 8/1/1/. 55/. 57 

532  25/6/2/6. 5/2. 5/3/. 55/. 57 

533  25/6/3/6. 5/2.5/6/.55/. 57 

534  '  25/8/1/6. 25/3/4/. 55/. 57 

535  25/9/1/6. 5/2. 5/3/. 55/. 57 

536  25/9/2/5. 25/2. 25/2/. 55/. 57 

537  1.  25/10/1/6. 5/2. 5/3/. 55/.S7 

538  25/10/2/6.5/2.5/4/. 55/. 57 

539  26/1/OFF/OFf/OFF/AVAIL/OFF/ftVAIL/OFF/OfF/OFF/OFF 

540  26/2/OFF/OFF/OFF/AVAIL/:'F.^/OFr/OrF/OFF/C3C‘irAN/CFF 

541  26/3/C80MP/C3C,NL/CB0f!FAN/AVAIL/0FF/C3GKFAH/0rF/0FF/CB0MFAN/0FF 

542  26/4/C80N,3/CBCNL/C8Cf1FAN/AVAIL/CFF/CBC;iFAM/QFF/OFF/OFF/OFF 

543  26/5/C80MP/CBONL/CBGKCiG/HVAIL/OFF/CSOiieiG/OFF/CFF/OFF/OFF 

544  26/6/C80NP/C60NL/CBCKFAN/AVAIL/OFF/C8Cf1FAN/OFF/OFF/CBOMFAN/OFF 

545  26/7/OFF/CFF/C8QNFAfl/AVAIL/OFF/OFF/OFF/OFF/CBO!1FAN/OFF 

546  26/8/CBO!1P/CBOriL/C5CNFAN/AVAIL/OFF/CSC,"TAN/OFF/OFF/CFF/OFF 

547  26/9/C80KP/CEONL/C30N-AN/AVAIL/OFF/CBOI'lFAN/OFF/GFF/OFF/OFF 

548  26/10/C80NP/CEC.'iL/CBD)1FAN/AVAIL/OFF/CBONrAN/OFF/OFF/OFF/OFF 

549  26/ll/C80N?/CBG:;L/CEONFAN/AVAIL/QFF/CBC!1rAN/GFF/OFF/OFF/OFF 

550  26/l2/CBON?/CSO:Tl/e8G‘;,-A!i/AVAIL/OFF/CeO,1FAN/OFF/OFF/CBOHFAN/OFF 

551  26/i3/CB0iT?/CB;;';L/OFF/AVAIL/CFF/C8OMFAN/OFF/OFF/OFF/OFP 

552  27/3/153/SF-PEF.5/255/525/1.35/flATT'SF 

553  27/4/153/SF-PESS/255/525/1.35/'a'ATT-SF 

554  27/5/153/SF-PESS/255/325/i.35/>i.ATT-3F 

555  27/6/153/SF-PERS/255/325/I.35/KATT-SF 


;556  .27/8/153/SF-PERS/255/325/i . 35/iMTT-SF 

■  557  '27/9/153/SF-PERS/255/325/1 . 35/WATT-SF 
558  .  27/10/153/SF-PERS/255/325/1.35/WATT-SF 

■  559  '  ,27/ll/153/SF-PERS/255/325/i  .35/iiATT-SF 

560  27/12/153/SF-PERS/255/325/1 . 35/WATT-SF 

561  27/13/153/SF-PERS/255/325/1.35/f(ATT-SF 

562  28/12/l/C00KING/48OO0/BTL'H/CBO!1FAN/ELEC/9C//80 

563  29/1/////.42/CFM-SF 

564  29/2///////.42/CFM-SF 

565  29/3/450/CF«/450/CFM/.42/CF11-SF/.42/CFf1-SF  . 

566  29/4/235/CF«/23S/CFK/.42/CFM-SF/.42/CFi1-SF 

567  29/5/1950/CFH///.42/CFM-SF/.42/CFK-SF 

568  29/6/16007CFM/1600/CFH/.42/CFM-SF/.42/CFti-SF 

569  29/7/5220/CFM/5220/CFM/.42/CFM-SF/.42/CFiVSF 

570  29/8/110/CFM///.42/CFM-SF/.42/CF(1-SF 

571  29/9/360/CFN/360/CFI1/.42/CFH-SF/.42/CFN-SF 

572  29/10/780/CFM/780/CFM/.42/CFM-SF/.42/CFi1-SF 

573  29/11/5C40/CFN/5040/CFK/.42/CFM-SF/.42/CFN-SF 

574  29/12/14400/CFM/14400/CFM///.42/CFH-SF 

575  29/13/////. 42/CFM-SF 

576  30/1 

577  30/2/////////2945/CFN 

578  30/3/1600/CFN/1600/CFI1/////200/CFM 

579  30/4/2325/CFK/2325/CFN 

580  30/5/3225/CFI1 


CONTENTS  OF  :  C:\J08S\CB3i3.TM 
LINE  «  . 

581  30/6/331S/CFK/3315/CFM/////1000/CFN 

582 

583  30/8/1100/CFK 

584  30/9/1000/CFH/1COO/CFM 

585  30/10/2400/CFM/2400/CFN 

586  30/11/11100/CFH/111CO/CF!'; 

587  30/12/18000/CFN/18000/CFN/////151SO/CFM 

588  30/13/200/CFM 

589  31/2/1/1I4/3//147/SINE-FIT/80/50 

590  31/7/1/36/3//147/SINE-FIT/80/50 

591  SYSTEM  -  3 

592  39/3/KEATHEF:STRIP  &  CAULS.IHG 

593  40/1/PTAC 

594  41/1/1/1 

595  ,.42/l/.2 

596  44/1 

597  45/1/AVAIL/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

598  40/2/RAD 

599  41/2/2/2 

600  42/2////. 125//. 125 

601  44/2 

602  45/2/OFF/OFF/CFr/CFF/CFF/C2C‘;HT3/OFF/OFF/9FF/OFF 

603  40/3/SZ 

604  41/3/3/3 

605  42/3/1.75///. 125//. 125 

606  44/3 

.607  45/3/CBOMCLS/OfF/OFr/C■.^^/OFF/C8DHHTG/OFF/OFF/OFF/OFF 

608  40/4/SZ 

609  41/4/4/4 

610  42/4/1.75 

611  44/4 

612  45/4/C8O11CLG/Cfr/CFF/0rf/OFF/C8O!1HTG/OFF/OFF/0FF/OFF 

613  40/5/VAV 

614  41/5/5/5 

615  :  42/5/2 

616  44/5 

617  /,  45/5/CBOMCLG/OFF/OFF/OFF./OFF/OFF/OFF/OFF/OFF/OFF 

618  40/6/SZ 

619  41/6/6/6 

620  42/6/1. 75///. 19//. 19 

621  44/6 

622  45/6/CBOMCLG/OFF/OFF/OFF/OFF/CB3MHT6/OFF/CEOHCLG/CFF/OFF 

623  40/7/SZ 

624  41/7/7/7 

625  42/7////.75//.75 

626  44/7 

627  45/7/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

628  40/8/SZ 

629  41/8/8/8 

630  42/8/1.75 

631  44/8 

632  45/8/CBO,1CLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

633  40/9/SZ 

634  41/9/9/9 

635  42/9/. 2 

636  44/9 

637  45/9/CBOMCLG/OFF/OFF/OFF/OFF/CBOMHTG/OFF/OFF/OFF/OFF 

638  40/10/SZ 


CONTENTS  OF  :  C:\J0BS\CB313.TM 
LINE  it . 

639  41/10/10/10 

640  42/10/. 4 

641  44/10 

642  45/lO/CBOMCLG/OFF/OFf/OFF/OFF/CBOMHTG/OFF/OFF/OFF/OFF 

643  40/11/SZ 

644  41/11/11/11 

645  42/11/2 

646  44/11 

647  45/11/CBOMCLG/OFF/OFF/OFF/OFF/OFF/CBONHTG/C80I1CLG/OFF/CFF 

648  40/12/SZ 

649  41/12/12/12 

650  42/12/2. 75///. 25//. 25 

651  44/12/N0NE///////60//HEAT 

652  45/l2/OFF/OFF/OFF/OFF/OFF/C80MHTG/OFF/CFF/OFf/OFF 
653.  40/13/FC 

654  41/13/13/13 

655  42/13/. 2 

656  44/13 

657  45/13/C80l1CLG/OFF/OFF/OFF/OFr/OFF/OFF/CFF/CFF/DFF 

658  40/14/Rft0 

659  41/14/3/6/8/10 

660  42/14 

661  45/14/OFF/OFF/OFF/OFF/OFF/CBOKHTG/OFF/OFF/OFF/OFF 

662  EQUIPMENT  -  3 

663  59/3/CARLISLE///KEATHERSTRIP  J  CAULKING 

664  60/1/1/PKPLANT/l/l 

665  6C/2/2/8LKPLANT/3/6/8/8/13/13 

666  60/3/3/PKPLANT/9/9 

,  667  60/4/4/PKPLANT/10/10 

668  60/5/5/8LKPLANT/11/11 

669  62/1/EQ1161/1 

670  62/2/EQ1100S/1/39.4/TGNS 

671  62/3/E01281/1 

672  62/4/EQ1281/1 

673  62/5/EQ1101L/1/52. 7/TONS 

674  63/2/3/HP 

675  ,63/5/3/HP 

676  65/1/1//2/6/11/11/14/14 

677  65/2/2//9/10 

678  65/3/3//12/12 

679  67/1/EQ2102/1/35/FT-NATER 

680  67/2/EQ2261/2 

681  67/3/EQ2101/1 

682  69/1/EQ4003 

683  69/2 

684  69/3/EQ4003///EQ4003//EQ4003 

685  69/4/EQ4003 

686  69/5/EQ4003 

687  69/6/EQ4003///EQ4003//EQ4003 

688  69/7 

689  69/8/EQ4003 

690  69/9/EQ40C3 

691  69/10/EQ4003 

692  69/11/EQ4003 

693  69/12/EQ4003/////EQ4003 

694  69/13/EQ4003 

695  LOAD  -  4 

696  19/4/C0I1BINED  ECOS 


CONTENTS  or  :  C:\J0BS\Ce313.TM 
LINE  #  — — — - . 

697  20/l/l/LIQl)0R  STCRE/1073/1/2/0//10 

698  20/2/2/RA0  ONLY/2856/1/2/0//12 

699  20/3/3/ATTIC/13S4/I/l/0//iO 

700  20/4/4/OFFICES/1266/l/l/0//'10 

,  701  20/5/S/PARTY  R00HS/1748/1/1/1//15 

702  20/6/6/LCUNSE/1564/1/1/1//12 

703  20/7/7/HECH  RO0M/469/1/2/C//2O 

704  20/8/8/L0B8Y/l071/l/l/l//’2 

!  70S  20/9/9/PRIVATE  DINING/544/1/2/0//12 

706  20/10/10/DINING  RCCi'/lSST/l/l/l/ZlE 

^  707  20/11/11/BAiL  R00N/4223/i/l/2//20 

708  20/12/12/KITCHEN/196-:/l/2/C//12 

:  709  20/13/13/KITCKEN  0FFICE/51/1/2/0//1 

710  21/1/38/45/33//5S/3S 

Til':  2i/2////Ce0MTX///C80HTX 

:712  21/3////CB0NTX///CB0I1IX 

'713  '  21/4////CBCNTX///CBCMTX 

714  21/5////CB3?1TX///C3C:';^K 

715  2l/6////CB8NTX///C3GY.rX 

716  21/8////CB0MIX///CBD.YTX 

717  21/9////Ce2MTX///CaCRTX 

718  21/10////C80!':TX//;Cd0XTX 

:  719  21/ll////CB0XIX///CeCMTX 

720  21/12////CcD.f)TX///CBCXT>: 

721  21/13////CeONTX///CBCXi'X 

722  22/2/l/NC/20!5/;//119 

723  22/2/2/N0/138/l/7i7i 

724  22/3/1/YES////171 

725  22/4/l/YES///7i71 

726  22/9/1/YES////119 

727  22/12/1/YES////11? 

728  22/13/1/YES////1I9 

729  24/2/1/21/11//127/30 

730  24/2/2/39/11//127/12C 

■731  F24/2/3/46/11//127/210 
/732  24/2/4/117/11//127/300 

733  '  24/3/1/94/9//117/30 

734  24/3/2/29/9//117/120 

735  24/3/3/31/9//117/210 

736  24/4/1/43/9//183/120 

737  24/4/2/30/9//117/30 

738  24/4/3/21/9//117/120 

739  24/4/4/52/9//117/210 

740  24/5/1/14/14//127/210 

741  24/5/2/16/14//127/300 

742  24/6/1/31/11//183/30 

743  24/6/2/21/11//183/120 

744  24/6/3/53/11//183/210 

745  24/8/1/51/11//183/120 

746  24/9/1/16/11//127/30 

747  24/9/2/34/11//127/120 

748  24/10/1/29/11//183/120 

749  24/10/2/31/11//183/210 

750  24/12/1/45/11//127/30 

751  25/2/2/4. 75/3/1/. 55/. 57 

752  25/2/4/72. 8/1/4/. 55/. 57 

753  25/3/1/2. 2/1. 6/3/.55/. 57 

754  25/3/2/2. 2/1. 6/1/. 55/. 57 


CONTENTS  OF  :  C:\J08S\CB313.T('; 

LINE  it  — — . 

755  25/4/1/4. 75/3/4/.55/. 57 

756  25/4/3/2.2/1. 6/1/. 55/. 57 

757  25/4/4/2.2/1.6/3/. 55/. 57 

758  25/5/1/80/1/1/. 55/.57 

759  25/5/2/72. 8/1/1/. 55/. 57 
'760  25/6/2/6.5/2.5/3/. 55/. 57 

761  25/6/3/6.5/2. 5/6/. 55/. 57 

762  25/8/1/6.25/3/4/. 55/. 57 

763  25/9/1/6.5/2. 5/3/. 55/. 57 

764  25/9/2/5. 25/2. 25/2/. 55/. 57 

765  25/10/1/6. 5/2. 5/3/. 55/,  57 

766  25/10/2/6, 5/2. 5/4/. 55/. 57 

767  26/l/OFF/CFF/OfF/AVSIL/Orf/,fi.VAIL/OfF/OfF/OFf/OFF 

768  26/2/OFF/OFF/CFF/AVAIL/CFF/OFF/OFF/OFF/CBONFfiH/OFF 

■769  /  26/3/C80NP/CBOi1L/CBOKFAN/AVftIL/OFF/C60MFAN/OFF/OFF/CBO«FAN/OFF 
:.770'' ■26/4/CBOI1P/CBONL/C80,‘1FAN/AVAIL/CFF/CBOMFAN/OFF,FOFF/OFF/OFF 

771  26/5/CB0I1P/C6CKL/C60NCLG/AVAIL/CFF/CB0NCLG/0FF/0FF/0FF/0FF 

772  26/6/C80MP/CBC'lL/CBO.‘'.FAN7AVAIL/OFF/CBCHFAN/OFF/CFF/C.3GilFAN/OFF 

773  26/7/OFF/OFF/CeGNFAN/Av'AIL/GFF/OFF/QrF/OFF/C8C!'IFAN/OFF 

774  26/8/CBOMP/CBO!lL/C:30,^.FAN/AVAIL/CFF/C80MFAN/OFF/Off/OFF/OFF 

775  26/9/CBOKP/CBCNL/CBGI1FAN/AVAIL/CFF/C80t'iFAN/0FF/CFF/0FF/0FF 

776  26/lO/CBOMP/CBOHL/C80''iFAN/.AVAiL/OFF/CBOHFAN/OFF/OFF/OFF/OFF 

777  26/ll/CBOI1P/CBO!1L/C60i1.-AN/AVAIL/OFF/CBOi1FAN/OFF/OFF/OFF/GFf 

778  26/12/CBOMP/CBOf1L/CBO!',FAN/AyAIL/OFF/CBO!4FA.N/CFF/OFF/C8C!"!FAN/OFF 
.779  26/13/CBOI1P/C8CNL/OFF/AVAIL/CfF/C80MFAN/OFF/GFF/OFF/OFF 

780  27/3/153/SF-PER5/255/325/l,35/«ATT-SF 

781  27/4/153/SF-PER3/255/325/1 . 35/NATT-SF 

..  782  27/5/153/SF-PERS/255/325/1 . 35/NATT-SF 

783  27/6/153/SF-PERS/255/325/l,35/NAIT-SF 

784  27/8/153/SF-PER3/25S/325/1.35/NATT-SF 

785  27/9/153/SF-PEfiS,/255/325/l ,  35/WATT-SF 

786  27/10/l53/SF-PERS/2S5/325/i.55/;MIT-SF 

787  27/ll/l53/SF-PER3/255/325/1.35/!'iATT-SF 
,788  ,v  27/12/153/SF-PERS/2S5/325/1 .55/NATT-SF 
:789  /  ■  27/13/153/SF-PERS/255/325/1 .35/KATT-SF 

790  ;28/12/l/COOKING/48000/8TUH/CeOMFAN/ELEC/90//80 
791"  29/1/////. 36/CFH-SF 
.792  29/2///////.36/CFN-SF 

793'  ;  29/3/450/CFK/450/CFt1/.36/CFM-SF/.36/CFt1-SF 

794  .■29/4/235/CF«/235/CF,1/.36/CrM-SF/.36/CFM-SF 

795  29/5/l950/CFK///.36/CFI4-SF/,36/CFK-SF 

796  29/6/1600/CF«/1600/CF«/.36/CFN-SF/.36/CFN-SF 

797  29/7/5220/CFN/5220/CFi1/.36/CF!1-SF/.36/CFM-SF 

798  29/8/110/CFM///.36/CFM-SF/.36/CFH-SF 

799  29/9/360/CFN/360/CF«/.36/CFM-SF/.36/CFt1-SF 

800  29/10/780'/CFH/780/CF,1/.36/CF.!1-SF/.36/CFN-SF 

801  29/11/5040/CFM/5040/CFM/.36/CF11-SF/.36/CFM-SF 

802  29/l2/l4400/CFi1/l4400/CF!1///.36/CrH-SF  ' 

803  29/13/////. 36/CFM-SF 

804  30/1 

805  30/2/////////2945/CFM 

806  30/3/l600/CFt1/l600/CFM/////200/Cri1 

807  30/4/2325/CF11/2325/CFK 

808  30/5/3225/CF!1 

809  30/6/3315/CFM/3315/CFN/////1000/CFH 

810  30/7/////////5220/CFf1 

811  30/8/1  lOC/CFyi 

812  30/9/1000/CFi';/1000/CFK 


CONTENTS  OF  :  C:\J0eS\CB313.Tt'l 
LINE  II . . . - . . . 

813  30/10/2400/CFK/2400/CFM 

814  30/11/I1100/CFK/11100/CFH 

815  30/12A8000/CFt1/18000/CFN/////l5150/CFM 

816  30/13/200/CFM 

817  31/2/1/114/3//147/SINE-FIT/80/5C 

818  31/7/1/36/3//147/SINE-FIT/80/50 

819  SYSTEM  -  4 

820  39/4/COMBINEO  ECOS 

821  40/1/PTAC 

822  41/1/1/1 

823  42/1/. 2 

824  44/1 

825  45/1/AVAIL/OFF/OFF/GrF/OFF/OFF/OFF/OFF/OFF/OFF 

826  40/2/RA0 

827  :  41/2/2/2 

i828  42/2////. 125//. 125 

829  44/2 

830  45/2/OFF/OFF/OFF/OFF/OFF/CSOMIITS/GFF/OFF/BFF/OFF 

831  40/3/SZ 

832  41/3/3/3 

833  42/3/1.75///. 125//. 125 

834  44/3 

835  45/3/CBOMCLG/OFF/OFF/OFF/OFF/C80MHTG/OFF/OFF/OFF/OFF 

836  40/4/SZ 

837  41/4/4/4 

838  42/4/1.75 

839  44/4 

840  45/4/CBOMCLG/OFF/OFF/OFf/OFF/CBOMHTG/OFF/OFf/OFF/CFF 

841  40/5/VAV 

842  41/5/5/5 

843  42/5/2 

844  44/5 

845  45/5/CBOf1CLG/OFF/OFF/OFF/OFF/OFF/CFF/CFF/OFF/OFF 

846  40/6/SZ 

847  41/6/6/6 

848  42/6/1. 75///. 19//..19 

849  44/6 

.850  45/6/CBGMCLG/OFF/0FF/0FF/0FF/C8011HTG/0FF/C80f1CLG/0FF/0FF 

851  40/7/SZ 

852  41/7/7/7 

853  42/7////. 75//. 75 

854  44/7 

855  45/7/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

856  40/8/SZ 

857  41/8/8/8 

858  42/8/1.75 

859  44/8 

860  45/8/C80I1CLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

861  40/9/SZ 

862  41/9/9/9 

863  42/9/. 2 

864  44/9 

865  45/9/CBOHCLG/OFF/OFF/OFF/CFF/CBOMHTG/OFF/OFF/OFF/OFF 

866  40/10/SZ 

867  41/10/10/10 

868  42/10/. 4 

869  44/10 

870  45/10/CBOI1CLG/OFF/OFF/OFF/OFF/CBOI1HTG/OFF/OFF/OFF/OFF 


CONTENTS  Of  ;  C:\JOeS\CB313. TH 
LINE  i  . 

871  40/11/SZ 

872  41/11/11/11 

873  42/11/2 

874  44/11 

875  45/11/CBOMCLG/OFF/OFF/OFF/OFF/OFF/C80I1HTG/CBOI1CLG/OFF/OFF 

876  40/12/SZ 

877  41/12/12/12 

878  42/12/2. 75///. 25//. 25 

879  44/12/N0NE///////60//HEftT 

880  45/12/OFF/OFF/OFF/OFF/OFF/CBOMHTG/OFf/OFf /OFF/OFF 

881  40/13/FC 

882  41/13/13/13 

883  42/13/. 2 

884  44/13 

885  .  45/13/CBOI1CLG/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF/OFF 

886  40/14/RA0 

887  41/14/3/6/8/10 

888  42/14 

889  45/14/Off/OFF/OFF/OfF/OfF/C80t1HTG/OFF/OFF/OfF/Gfr 

890  EQUIPMENT  -  4 

891  59/4/CftRLISLE/7/C0K6INE0  ECOS 

892  60/1/1/PKPLANT/l/l 

893  60/2/2/BLKPLANT/3/6/8/8/13/13 

894  60/3/3/PKPLANT/9/9 

895  60/4/4/PKPLANT/10/1C 

896  60/5/5/BLKPLANT/ll/ll 

897  62/1/EQ1161/1 

893  62/2/EQ1100S/1/39. 4/TONS 

899  62/3/EQ1281/1 

900  62/4/EQ1281/1 

901  62/5/EQ1101L/1/52. 7/TONS 

902  63/2/3/HP  . 

903  63/5/3/KP 

904  6S/1/1//2/6/11/11/14/14 

.  905  65/2/2//9/10 

906  65/3/3//12/12 

907'  67/l/EQ21C2/l/35/FT-K'ATER 

908  67/2/ES2261/2 

909  67/3/EQ2101/1 

910  69/1/EQ4003 

911  69/2 

912  69/3/EQ4003///EQ4003//EQ4003 

913  69/4/EQ4003 

914  69/5/EQ4003 

915  69/6/EQ4003///EQ4003//EQ4003 

916  69/7 

917  69/8/EQ4003 

918  69/9/EQ4003 

919  69/10/EQ4003 

920  69/11/EQ4003 

.921  69/12/EC4005/////EQ4005 

922  69/13/EQ4003 
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ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
■  DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 


BUILDING  313 

Heather  File  Code: 

CARLISLE 

Location; 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude; 

40.2  (deg) 

Longitude: 

77.2  (deg) 

Time  Zone:  -  - 

5 

Elevation: 

475  (ft) 

Barometric  Pressure; 

29.2  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb; 

92  (F) 

Summer  Design  Wet  Bulb: 

72  (F) 

Winter  Design  Dry  Bulb: 

4  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0742  (Lbra/cuft) 

Air  Specific  Heat; 

0.2444  (Btu/lbffl/F) 

Density-Specific  Heat  Prod: 

1.0882  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,790.2  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run: 

17:34:11  2/  1/94 

Dataset  Name; 

CB313  .TM 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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AIRFLOW  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

Systefo  Systedi 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfffl) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

0 

0 

0 

0 

0 

0 

2  RAD 

0 

0 

0 

0 

1,079 

0 

0 

3  S2 

450 

1,600 

1,600 

2,210 

1,060 

0 

200 

4  SZ 

235 

2,325 

2,325 

2,903 

813 

0 

0 

5  VAV 

896 

896 

0 

1,081 

1,081 

0 

0 

6  SZ 

1,600 

3,315 

3,315 

3,823 

2,108 

0 

1,000 

7  SZ 

5,220 

5,220 

5,220 

5,220 

5,220 

0 

5,220 

8  SZ 

110 

1,100 

1,100 

1,347 

357 

0 

0 

9  SZ 

360 

1,000 

1,000 

1,242 

602 

0 

0 

10  SZ 

780 

2,400 

2,400 

2,690 

1,070 

0 

0 

11  SZ 

5,040 

11,100 

11,100 

11,100 

5,040 

0 

0 

12  SZ 

14,400 

18,000 

18,000 

18,218 

14,618 

0 

15,150 

15  PC 

0 

200 

200 

200  . 

0 

0 

0 

14  RAD 

0 

0 

0 

0 

2,660 

0 

0 

Totals 

29,091 

47,157 

46,260 

50,035 

35,709 

0 

.21,570 

Trane  Air  Conditioning  Econoiics 
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CAPACITY  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Stub) 

1  PTAC 

0.0 

0.0 

0.0 

0.0 

0 

2  RAD 

0.0 

0.0 

0.0 

0.0 

-99,354 

3  SZ 

5.4 

0.0 

0.0 

5.4 

-69,193 

4  SZ 

4.5 

0.0 

0.0 

4.5 

-68,486 

5  VAV 

4.2 

0.0 

0.0 

4.2 

-19,289 

6  SZ 

6.3 

0.0 

0.0 

6.3 

-62,801 

7  SZ 

18.8 

0.0 

0.0 

18.8 

-28C 

8  SZ 

2.1 

0.0 

0.0 

2.1 

-30,557 

9  SZ 

1.7 

0.0 

0.0 

1.7 

-22,333 

10  SZ 

3.5 

0.0 

0.0 

3.5 

-36,313 

11  SZ 

11.0 

0.0 

0.0 

11.0 

-1,208 

12  SZ 

36.5 

0.0 

0.0 

36.5 

-21,354 

13  FC 

0.0 

0.0 

0.0 

0.0 

-116 

14  RAD 

0.0 

0.0 

0.0 

0.0 

-308,782 

Totals 

94.1 

0.0 

0.0 

94.1 

-740,045 

The  building  peaked  at  hour  14  month 


Aux.  Sys. 

Preheat 

Heating  — 
Reheat 

Humidif. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-99,354 

0 

-9,357 

0 

0 

0 

-69,193 

0 

0 

0 

0 

0 

-68,486 

0 

-47,267 

0 

0 

0 

-66,556 

0 

-105,768 

0 

0 

0 

-62,801 

0 

-403,233 

0 

0 

0 

-280 

0 

0 

0 

0 

0 

-30,557 

0 

-22,271 

0 

0 

0 

-22,333 

0 

-51,943 

0 

0 

0 

-36,313 

0 

-395,931 

0 

0 

0 

-1,208 

0 

-1,047,061 

0 

0 

0 

-21,334 

0 

-1,117 

0 

0 

0 

-116 

0 

0 

0 

0 

0 

-308,782 

0 

-2,083,953 

0 

0 

0 

-787,312 

7  with  a  capacity  of  94.1  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASE  BUILDING 


ENGINEERING  CHECKS 


System  Main/ 
Number  Auxiliary 

1  Main 

2  Main 

3  Main 

4  Main 

5  Main 

6  Main 

7  Main 

8  Main 

9  Main 

10  Main 

11  Main 

12  Main 

13  Main 

14  Main 


System 

Percent 

Outside 

Cfm/ 

Type 

Air 

Sq  Ft 

PTAC 

0.00 

0.00 

RAD 

0.00 

0.00, 

SZ 

28.13 

1.18 

SZ 

10.11 

1.84 

VAV 

100.00 

0.51 

SZ 

48.27 

2.12 

SZ 

99.99 

11.13 

SZ 

10.00 

1,03 

SZ 

36.00 

1.84 

SZ 

32.50 

1.56 

SZ 

45.41 

2.63 

SZ 

80.00 

9.16 

FC 

0.00 

3.92 

RAD 

0.00 

0.00 

Cooling  — . 


Cfm/ 

Sq  Ft 

Btuh/ 

Ton 

/Ton 

Sq  Ft 

1,038.5 

0.00 

0.0 

0.0 

0.00 

299.0 

253.0 

47.42 

512.2 

278.9 

43.02 

213,6 

416.5 

28.81 

523.3 

247.1 

48.56 

278.3 

25.0 

479.87 

524.2 

510.4 

23.51 

571.6 

311.0 

38.59 

679.7 

435.3 

27.57 

1,012,0 

385.0 

31.17 

493,1 

53.9 

222.81 

4,658.1 

1,187.8 

10.10 

0.0 

0.0 

0.00 

—  Heating  - 


Cfm/ 

Btuh/ 

Floor  Area 

Sq  Ft 

Sq  Ft 

Sq  Ft 

0.00 

0.00 

1,073 

0.00 

-34.79 

2,856 

1.18 

-51.10 

1,354 

1.84 

-54.10 

1,266 

0.00 

-38.08 

1,748 

2.12 

-40.15 

1,564 

11.13 

-0.60 

469 

'1.03 

-28.53 

1,071 

1.84 

-41.05 

544 

1.56 

-23.63 

1,537 

2.63 

-0.29 

4,223 

9.16 

-10.85 

1,966 

3.92 

-2.28 

51 

0.00 

-33.99 

9,084 

Trane  Air  Conditioning  Economics 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 

nnnutnttnnttnntt  COOLING  COIL  PEAK  CLG  SPACE  PEAK  ^ttntJ:*****  HEATING  COIL  PEAK  tnttttt 


Peaked  at  Time  -> 

Mo/Hr:  ] 

^/15 

* 

Mo/Hr;  7/15  * 

Ho/Hr:  13/  1 

Outside  Air  ::> 

OADB/WB/HR;  91/  73/  98.0 

t 

t 

OAOB:  91  * 

t 

OAOB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt  * 

Space  Peak 

Coil 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

o.co 

i 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

o.bo 

Partition 

0 

0 

0.00 

* 

0  0.00  * 

0 

0 

O.M 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

o.ol 

Infiltration 

0 

0 

97.45 

i 

0  100.00  * 

0 

0 

104.61 

Sub  Total::) 

0 

0 

0 

97.45 

t 

0  100.00  * 

0 

0 

104.68 

Internal  Loads 

t 

* 

Lights 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

flisc 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0,00 

t 

0  0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

2.55 

t 

0.00  * 

0 

-4.68 

Ret.  Fan  Heat 

0 

'  0 

0.00 

t 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkuo 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

100.00 

t 

0  100.00  * 

0 

0 

100.00 

.  rtArt!  T  LI/'  rnri 

‘1  cr<T  rniki 

--AOrAC- 

: - -UUULil'jia  L.UiL  OCLCL/liUir 

Hr\tH  j 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  D8/K3/HR 

Gross  Total 

Glass  (sfj 

1  (») 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor  1 

,073 

Hain  Clg  0.0 

0.0 

0.0 

0 

38.1 

30 

.7  15, 

.4 

27.9  24.9  15.2 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0  0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Hall 

0 

0  0 

rnn  cn  c/'TTnki _ _ 

-ATDCI  niiio 

-  -  _ cwATMCCDTwn  rucri^c — 

.... - - - -HLft  t  i^b 

lUlL  OtLttllUn 

niKiLUnw  ^CTIIly 

unu  j. 

1  lI  irLKH  1  Ur\LU  ^  r  ^ 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  '  Clg  Cfm/Sqft 

0.00 

SADB 

28.0 

35.1 

Hain  Htg  -0.0 

0  35.1 

35.1 

Infil 

0 

0  Clg  Cfm/Ton 

1088.50 

Plenum 

38.0 

35.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

ttttttt 

Return 

38.0 

35.0 

Preheat  -0.0 

0  35.1 

28,0 

Mincf® 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA 

38.0 

35.0 

Reheat  0.0 

0.  0.0 

0.0 

Return 

0 

0  No.  People 

0 

Runarnd 

38.0 

35.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rfn  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0,0 

0.0 

Total  0.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 

tnnmnnnnntnnn  COOLING  COIL  PEAK  nnnnntnuunntiunnnt  CLG  SPACE  PEAK  tnnntnn  HEATING  COIL  PEAK  ****ttu 


Peaked  at  Time  =:> 

Mo/Hr:  0/  0 

t 

Mo/Hr:  0/  0  * 

Mo/Hr:  13/  1 

Outside  Air 

0ADB/W8/HR: 

0/  0/  0.0 

% 

OADB: 

0  * 
t 

OADB:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(V) 

i 

(Btuh) 

(^.)  ^ 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-4,950 

-4,950 

4.98 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

-11,004 

-11,004 

11.08 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-7,345 

-7,345 

7.39 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

-885 

-885 

0.89 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-75,170 

-75,170 

75.66 

Sub  Total::> 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-99,354 

-99,354 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

o.oc  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

c.oo 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

% 

0 

0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Teriiiinal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  ^ 

0 

o.oc 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-99,354 

-99,354 

100.00 

_  rnni  Tun  rnri  cci  wriTnu 

--.ADCAC _ - 

LrUULinU  LUIL  juLLLliUn 

n  KLnb 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Oeg  F 

Grains 

Floor  2,856 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

0.0  0.0 

0.0 

Part 

342 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

,0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  2, 

,153 

0  0 

Totals  0.0 

0.0 

Wall  2, 

,453  305  12 

tlTATT  kir* 

r*nTi  cn  crTTriu 

-ATDCI  nuc  1 

ri 

/r\ 

lUlL  bfcLtlliUN - 

HiK!  LUno 

Capacity 

Coil  Airfl  Ent 

Lvg 

Tyoe 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  '  Clg  Cfm/Sqft 

0.00  SAD8  0.0 

68.1 

Main  Htg  -99.4 

0  0.0 

0.0 

Infil 

0 

1,079  Clg  Cfffl/Ton 

0.00  1 

Uenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg  Saft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00  1 

let/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0  Runarnd  0.0 

68.0 

Hufflidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0  1 

■n  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00  Fn  BldTO  0.0 

0.0 

Total  -99.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-34.79  1 

•n  Frict  0.0 

0.0 

Trane  fiir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  3  Peak  SZ  -  SINGLE  ZONE 


«*j:4:i:*n*«*n*****n**J:  COOLING  COIL  PEAK  **i:***»****n***i*«***ui:)t:ran  CLG  SPACE  PEAK  nnntun*  HEATING  COIL  PEAK  nttnn 


Peaked  at  Time  : 

:> 

Mo/Hr:  ' 

7/14 

t 

Mo/Hr: 

7/17 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0AD8/WB/HR:  ' 

71/  74/105.0 

i 

t 

OADB; 

89 

OADB:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(3tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

Vi) 

1: 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

3.507 

0 

3,507 

5.46 

t 

4,332 

13.49 

i 

-3,592 

-3,592 

5.19 

Glass  Solar 

408 

0 

408 

0.64 

t 

310 

0.96 

% 

0 

0 

0.00 

Glass  Cond 

101 

0 

101 

0.16 

t 

104 

0.32 

t 

-507 

-507 

0.73 

Wall  Cond 

11,593 

0 

11,593 

18.06 

t 

11,912 

37.08 

t 

-22,621 

-22,621 

32.69 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

23,834 

23,834 

37.12 

t 

9,424 

29.34 

t 

-42,473 

-42,473 

61.38 

Sub  Total'O 

39,445 

0 

39,445 

61.43 

t 

26,081 

81.19 

t 

-69,193 

-69,193 

100.00 

Internal  Loads 

t 

t 

Lights 

4,429 

0 

4,429 

6.90 

t 

5,365 

16.70 

t 

0 

0 

0.00 

People 

700 

700 

1.09 

* 

677 

2.11 

t 

0 

0 

0.00 

hisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total”) 

5,129 

0 

0 

5,129 

7.99 

t 

6,042 

18.81 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

17,587 

27.39 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

2,048 

3.19 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV'/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

-0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

0 

0.00 

Grand  Total-o 

44,574 

0 

0 

64,210 

100.00 

t 

32,123 

100.00 

t 

-69,193 

-69,193 

100.00 

rnni  Twn  onii  cci 

rpTTnKI----. 

-flDCAC _ _ 

vUuLxHy  vUIL  uLl 

.  L 1/ 1  i  U  n 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  f  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,354 

Main  Clg  5.4 

64.2 

40.3 

1,600 

79.4  66.9  81.7 

55.4  54.0 

61.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0,0  0, 

,0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  1,354 

0  0 

Totals  5.4 

64.2 

Wall  1,386 

14  1 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-ENGINEERING  ( 

:hecks- 

-TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

28.1 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

'  450 

0 

'  Clg  Cfm/Sqft 

1.18 

SAD8 

56.6 

107.7 

Main  Htg 

-69.2 

1,600 

68.0 

10L7 

Infil 

610 

610 

Clg  Cfm/Ton 

299.02 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,600 

1,600 

Clg  Sqft/Ton 

253.05 

Return 

75.0 

68.0 

Preheat 

-9.4 

1,600 

50.0 

55.4 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

47.42 

Ret/OA 

79.4 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,600 

1,600 

No.  People 

9 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

450 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

200 

0 

Htg  Cfm/Sqft 

1.18 

Fn  BldTO 

0.2 

0.0 

Total 

-69.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-51.10 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  4  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  i***l:*C*l:l:^:***l:*:t:*C**»**n**1:*1:»  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 
Peaked  at  Time  ilo/Hr:  7/14  *  tIo/Hr:  7/17  *  Mo/Hr:  13/  1 


Outside  Air  ::> 

OADB/HB/HR;  91/  74/105.0 

t 

t 

OADB: 

89  * 

% 

OAOB: 

4 

Space  Re 

it.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  1 

Peak 

Percnt 

Sens.+Lat.  Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuhl 

(Btuh) 

(Btuh) 

(Btuh) 

(V) 

% 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

5,258 

0 

3,258 

5.98 

t 

3,977 

11.56  * 

-3,358 

-3,358 

4.90 

Glass  Solar 

3,128 

0 

3,128 

5.74 

t 

2,417 

7.03  * 

0 

0 

0.00 

Glass  Cond 

504 

0 

504 

0.93 

t 

512 

1.49  * 

-2,561 

-2,561 

3.74 

Hall  Cond 

11,116 

0 

11,116 

20.41 

t 

12,962 

37.69  * 

-22,301 

-22,301 

32.56 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

20.447 

20,447 

37.54 

t 

8,934 

25.98  ^ 

-40,266 

-40,266 

58.79 

Sub  Total") 

33,453 

0 

38,453 

70.60 

t 

28.803 

83,74  * 

'68, 

,486 

-68,486 

100.00 

Internal  Loads 

* 

* 

Lights 

4,025 

0 

4,025 

7.39 

* 

4,958 

14.42  * 

0 

0 

0.00 

People 

703 

703 

1.29 

* 

633 

1.84  * 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0,00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  TotaUo 

4,727 

0 

0 

4,727 

3.68 

t 

5,591 

16.26  ^ 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

C.OO  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

8,311 

15.26 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

2,976 

5.46 

t 

0.00  » 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

o.co 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

* 

0 

o.oc 

Grand  Total::) 

43,180 

0 

0 

54,467 

100.00 

t 

34,394 

100.00  * 

-68, 

486 

-68,486 

100.00 

A  n  rn 

TIIA  AATl  Ai 

rj  PATTHII  _ 

__aoe:ac-. 

- LUULirttj  l^UiL  DLLC-UUUn - 

Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  DB/W6/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,266 

Main  Clg  4.5 

54.5 

39.1 

2,325 

76.6  65 

.9  80, 

.7 

60.2  58.5 

72.6 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

1,266 

0  0 

Totals  4.5 

54.5 

Hall  , 

1,314 

71  5 

_ _ _  -  HFATTWr  rriTI  ^>Fi  FPTTn'^ 

,  ,,  ATDCI  niilC  { nfin\ 

_  --rupTwrroTKip  purri^c-- 

--TEMPERATURES  (F)— 

- RiKrlUWo 

1 

.nui. 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating  Clg  1  OA 

10.1 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

235 

0  '  Clg  Cfm/Sqft 

1.84 

SADB 

61.4 

95.1 

Main  Htg  -68.5 

2,325 

68.0 

95.1 

Infil 

578 

578  Clg  Cfm/Ton 

512.24 

Plenum 

75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,325 

2,325  Clg  Sqft/Ton 

278.92 

Return 

75.0 

68.0 

Preheat  -0.0 

2,325 

61.5 

60.2 

flincfm 

0 

0  Clg  Btuh/Sqft 

43.02 

Ret/OA 

76.6 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,325 

2,325  No 

.  People 

8 

Runarnd 

75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

235 

0  Htg  %  OA 

0.0 

Fn  MtrTD 

0.3 

0.0 

Opt  Vent  0.0 

0 

0.0 

0,0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.84 

Fn  BldTD 

0.2 

0.0 

Total  -68.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-54.10 

Fn  Frict 

0.7 

0.0 

Trane  fiir  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  5  Block  VAV  -  VARIABLE  AIR  VOLUME 

unntntutttnuttut*  COOLING  COIL  PEAK  nunntnnttnntnunt^itnt  CLG  SPACE  PEAK  *«******<::»*  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Time  : 

-> 

Mo/Hr:  ; 

7/14 

% 

Mo/Hr; 

7/17  4 

Mo/Hr:  13/  1 

Outside  Air 

0ADB/W8/HR:  ' 

nl  74/105.0 

t 

% 

0AD8: 

89  4 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  4 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  4 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%)  t 

(Btuh) 

(Btuh) 

iX] 

Skylite  Solr 

0 

0 

0 

0,00 

t 

0 

0.00  t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00  t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  4^ 

0 

0 

0.00 

Glass  Solar 

4,737 

0 

4,737 

9,40 

t 

8,710 

42.05  * 

0 

0 

0.00 

Glass  Cond 

1,101 

0 

1,101 

2.19 

* 

1,126 

5.44  * 

-5,505 

-5,505 

28.54 

Wall  Cond 

207 

24 

231 

0.46 

i 

210 

1.01  ^ 

-818 

-914 

4.74 

Partition 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

7,983 

7,983 

15.85 

% 

2,856 

13.79  * 

-12,871 

-12,871 

66.73 

Sub  Total"> 

14,027 

24 

14,052 

27.90 

t 

12,901 

62.29  * 

-19,193 

-19,289 

100.00 

Internal  Loads 

t 

t 

Lights 

5,718 

0 

5,718 

ii.35 

t 

6,926 

33.44  * 

0 

0 

0.00 

People 

904 

904 

1.79 

t 

874 

4.22  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

6,622 

0 

0 

6,622 

13.15 

t 

7,800 

37.66  4: 

0 

0 

0.00 

Ceiling  Load 

3 

-3 

0 

0.00 

t 

9 

0.04  * 

-95 

0 

0.00 

Outside  Air 

0 

0 

0 

28.750 

57.08 

* 

0 

0.00  t 

0 

0 

0.00 

Sup.  Fan  Heat 

947 

1.83 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ouot  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

-4 

0 

-4 

-0.01 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

t 

t 

0.00  » 

* 

0 

0.00 

Grand  Total::) 

20,653 

17 

0 

50,366 

100.00 

t 

20,710 

100.00  * 

-19,239 

-19,289 

100.00 

—“COOLING  COIL  SELECTION 

““-“AREAS- 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

W 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Oeg  F 

Oeg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

1,748 

Main  Clg 

4.2 

50.4 

27.6 

666 

90.5 

74,3  105.0 

52.5 

51.3  55.8 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

4.2 

50.4 

Wall  . 

420 

153 

36 

/^nTl  OCT 

■AIRFLOWS  (cfm) 

ry/'TwrroTiur  f^ucr>vo 

--TCMfirDATiinro  fc\ 

—ntfll  ING 

COIL  bbLtCI iUN' 

~  tnuinLLninki 

—  1  CiiHtKH  i  UKtb  (rj - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

100.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

896 

0 

'  Clg  Cfm/Sqft 

0.51 

SADB 

53.8 

68.1 

Main  Htg 

-19.3 

0 

0.0 

0.0 

Infil 

185 

185 

Clg  Cfm/Ton 

213.55 

Plenum 

75.0 

67.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

896 

0 

Clg  Sqft/Ton 

416.47 

Return 

75.0 

67.8 

Preheat 

-47.3 

896 

4.0 

52.5 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

28.81 

Ret/OA 

90.5 

4.0 

Reheat 

-0.0 

0 

0.0 

0.0 

Return 

896 

0 

No.  People 

11 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

896 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTO 

0.2 

0.0 

Total 

-66.6 

Auxil 

0 

0 

Htg  Btuh/SqFt 

“38.08 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  6  Peak  SZ  •  SINGLE  ZONE 

utntnntttnntnun*  COOLING  COIL  PEAK  nnnunnunnntnnnnnt  CLG  SPACE  PEAK  tnnuntn  HEATING  COIL  PEAK  tttuttt 


Peaked  at  Time  =:> 

Mo/Hr:  ' 

7/14 

t 

Mo/Hr;  7/17  * 

Mo/Hr:  13/  1 

Outside  Air 

0AD8/WB/HR:  ' 

71/  74/105.0 

t 

OADB:  89  * 

* 

OA08:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. -Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

% 

(Btuh) 

(%}  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  4: 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

5,265 

0 

5,265 

6.93 

t 

5,850 

21.17 

0 

0 

0.00 

Glass  Cond 

1,038 

0 

1,038 

1.37 

t 

1,030 

3.73  * 

-5,269 

-5,269 

8.39 

Wall  Cond 

5,136 

537 

5,672 

7.47 

t 

6,044 

21.88  * 

-20,041 

-22,138 

35.25 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

13,035 

13,035 

17.16 

i 

7,853 

28.42  4 

-35,394 

-35,394 

56.36 

Sub  Total::) 

24,473 

537 

25,010 

32.93 

* 

20,776 

75,20  * 

-60,704 

-62,801 

100.00 

Internal  Loads 

t 

* 

Lights 

4,972 

0 

4,972 

6.55 

t 

5,981 

21.65  * 

0 

0 

0.00 

People 

861 

861 

1.13 

t 

782 

2.83  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  » 

0 

0 

0.00 

Sub  Total::) 

5,833 

0 

0 

5,833 

7.68 

* 

6,763 

24.48  ^ 

0 

0 

0,00 

Ceiling  Load 

75 

-75 

0 

0.00 

* 

88 

0.32  » 

-253 

0 

0.00 

Outside  Air 

0 

0 

0 

41,038 

54.04 

t 

0 

0.00  * 

0 

0 

o.oc 

Sup.  Fan  Heat 

4,243 

5.59 

t 

0.00  * 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  < 

0 

o.oc 

Duct  Heat  Pkuo 

0 

(} 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

-o.oc 

Exhaust  Heat 

-181 

0 

-181 

-0.24 

t 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

% 

o.co  » 

0 

o.oc 

Grand  Total::) 

30,381 

281 

0 

75,943 

100.00 

t 

27,627 

100,00  * 

-60,957 

-62,801 

100.00 

.  AHTAO 

UUUlIIij  l/UIL  oLLtLliUn 

n  i  ^ Un  J 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf) 

(^) 

(Tons) 

(Mbh) 

(Mbh) 

(cfji) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

564 

Main  Clg  6.3 

75.9 

57.1 

3,315 

82.6  71 

.0  98.4 

66.2  64.6 

91.2 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0. 

,0 

0.0  0,0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  6.3 

75.9 

Wall  .  1,155  146  13 

UCATTUn 

mil  QFi  pniTHM _ 

_  A  rnci  nijc  / nfm  \ 

^  --CWf'T  UrCDT  MO 

/r\ 

- - ncHlirlb 

UUiu  JuLlUIILm 

— triointCKifib 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

48.3 

Type  Clg 

Htg 

(Mbh) 

(cfffi) 

Deg  F 

Deg  F 

Vent 

1,600 

0  'Clg  Cfffl/Sqft 

2.12  SAD8  67.3 

84.9 

Main  Htg  -62.8 

3,315 

67.5 

84.9 

Infil 

508 

508  Clg  Cfm/Ton 

523.82  Plenum  75.2 

67.5 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

3,315 

3,315  Clg  Sqft/Ton 

247.13  Return  75.2 

67.5 

Preheat  -105.8 

3,315 

36.8 

66.2 

flincfiB 

0 

0  Clg  Btuh/Sqft 

48.56  Ret/OA  82.6 

67.5 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,823 

3,315  No. 

People 

10  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

1,108 

0  Htg 

%  OA 

0.0  Fn  MtrTO  0.3 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

R|!i  Exh 

1,000 

0  Htg  Cfm/SqFt 

2.12  Fn  BldTD  0.2 

0.0 

Total  -62.8 

Auxil 

0 

0  Htg  Btuh/SqFt 

-40.15  Fn  Frict  0.7 

0.0 

Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 
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System  7  Peak  S2  -  SINGLE  ZONE 


COOLING  COIL  PEAK  ntnunununninttnuint  CLG  SPACE  PEAK  *«*****t»i:»  HEATING  COIL  PEAK  tntttn 
Peaked  at  Time  ::>  Mo/Hr:  7/14  *  Mo/Hr:  7/15  *  Ho/Hr:  13/  1 


Outside  Air  -■> 

0ADB/W8/HR;  ' 

71/  74/105.0 

% 

t 

OAOB:  91  * 

* 

OADB; 

4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil 

Peak 

Percnt 

Sen: 

5. Hat. 

Sensible 

Latent  Total  Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(Btuh)  (Btuh)  (%) 

t 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Partition 

78 

78  0.03 

* 

78 

99.95  * 

-280 

-280 

99.98 

Exposed  Floor 

0 

0  0.00 

t 

0 

0,00  * 

0 

0 

0.00 

Infiltration 

0 

0  0.00 

t 

0 

0.02  * 

0 

0 

0.02 

Sub  Total-) 

78 

0 

78  0.03 

* 

78 

99.97  * 

-280 

-280 

100.00 

Internal  Loads 

i 

Lights 

0 

•  0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

disc 

0 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total”) 

0 

0 

0 

0  0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0  0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0  224. 

979  99.97 

X 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0  0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0  0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0  0.00 

t 

0.00  * 

0 

o.oc 

OV/UNDR  Sizing 

0 

0  0.00 

X 

0 

0.03  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00 

t 

0.00  * 

0 

o.oc 

Terminal  Bypass 

0 

0 

0  0.00 

X 

± 

0.00  * 

0 

0.00 

Grand  Total—) 

78 

0 

0  225. 

057  100.00 

T 

X 

78 

100.00  t 

-280 

-280 

100.00 

-A  DC AC- 

.in'o  icLtliiJN 

HKcH  j 

Total  Capacity  Sens  Cap. 

Coil  Airfl  Entering  0B/W8/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

'  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

469 

Main  Clg  18.8 

225.1 

88.1 

5,220  90.5 

74.3  105, 

.0 

75.0  62.7 

67.5 

Part 

108 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0 

0.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  18.8 

225.1 

Wall  , 

0 

0  0 

UTATTUO  OCI  CPTIflU _ 

_curTkicrQTkiAA’jrr>i/i' 

-TrMnrnATi inre 

HiKrLuWS  (Cifllj 

-  LI 

LnLLf\0 

"  1  trlr’LKftlUKta  (r  j 

Capacity 

Coil  Airfl  Ent 

Lvg  Type 

Cooling 

Heating  Clg 

%  OA 

100.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Vent 

5,220 

0  '  Clg  Cfm/Sqft 

11.13  SADB 

75.0 

68.0 

Main  Htg  -0.3 

5,220 

68.0 

68.0  Infil 

0 

0  Clg  Cfm/Ton 

278.34  Plenum 

75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0  Supply 

5,220 

5,220  Clg  Sqft/Ton 

25.01  R 

eturn 

75.0 

68.0 

Preheat  -403.2 

5,220 

4.0 

75.0  Mincfn) 

0 

0  Clg  Btuh/Sqft 

479.87  Ret/OA 

90.5 

68.0 

Reheat  0.0 

0 

0.0 

0.0  Return 

0 

5,220  No. 

People 

0  Runarnd 

75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0  Exhaust 

0 

0  Htg  %  OA 

0.0  Fn  MtrTD 

0.0 

0,0 

Opt  Vent  0.0 

0 

0.0 

0.0  Rin  Fxh 

5,220 

0  Htg  Cfm/SqFt 

11.13  Fn  BldTO 

0.0 

0.0 

Total  -0.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-0.60  Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  8  Peak  SZ  -  SINGLE  ZONE 

nntnnnuunntuiu  COOLING  COIL  PEAK  i:*m*s:*****n***r*»*i:**^:**nt**  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  = 

Mo/Hr:  7/14 

* 

ilo/Hr: 

7/17 

t 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OAOB/WB/HR:  91/  74/105.0 

t 

t 

0A08: 

89 

t 

t 

OADB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

* 

Space  Peak  Coil 

Peak  Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

* 

Space  Sens  Tot 

Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

{%] 

(Btuh) 

(%) 

(Btuh)  (Btuh)  (V) 

Skylite  Solr 

0 

0 

0 

O.CO 

i 

.  0 

0.00 

* 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0  0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0  0.00 

Glass  Solar 

3,300 

0 

3,300 

13.10 

t 

2.400 

15.40 

t 

0 

0  0.00 

Glass  Cond 

532 

0 

532 

2.11 

t 

536 

3.44 

t 

-2,702  -2,702  8.84 

Nall  Cond 

3,316 

349 

3,666 

14.56 

t 

4,055 

26.03 

t 

-9,647  -10 

',663  34.90 

Partition 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0  0.00 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0  0.00 

Infiltration 

8,511 

8,511 

33.80 

t 

3,814 

24,48 

t 

-17,191  -17,191  56.26 

Sub  Total-) 

15,660 

349 

16,009 

63.57 

t 

10,805 

69.35 

i 

-29,541  -30,557  100.00 

Internal  Loads 

t 

t 

Lights 

3,405 

0 

3,405 

13.52 

i 

4,145 

26.60 

t 

0 

0  0.00 

People 

594 

594 

2.36 

* 

536 

3.44 

t 

0 

0  0.00 

Misc 

0 

0 

0 

0 

o.oc 

t 

0 

0.00 

t 

0 

0  0.00 

Sub  Total  —  ) 

3,999 

0 

0 

3,999 

15.88 

t 

4,681 

30.04 

t 

0 

0  0.00 

Ceiling  Load 

77 

-77 

0 

0.00 

t 

94 

0.61 

t 

-224 

0  0.00 

Outside  Air 

0 

0 

0 

3.793 

15.06 

t 

0 

0.00 

i 

0 

0  0.00 

Sup.  Fan  Heat 

1,40S 

5.59 

X 

0.00 

t 

0  0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

o.oc 

t 

0  0.00 

Duct  Heat  Pkup 

C 

0 

0.00 

t 

O.CO 

t 

0  o.oc 

OV/UNOR  Sizing 

0 

0 

-0.00 

0 

-0.00 

t 

0 

0  0.00 

Exhaust  Heat 

-27 

0 

-27 

-0.11 

t 

0.00 

t 

0  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

X 

0.00 

* 

if 

0  0.00 

Grand  Totals:) 

19,736 

245 

0 

25,182 

ICO. 00 

t 

15,580 

100.00 

t 

-29,765  -30,557  100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  D3/NS/HR 

Leaving  D8/HB/HR 

Gross  Total  Glass  (sf) 

W 

(Tons) 

(Mbh)  (.Mbh) 

(cfiT) 

Oeg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,071 

Main  Clg 

2.1 

25.2 

18.6 

1,100 

76.8 

66.1  81.3 

60.8 

59.0  73.9 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0,0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

2.1 

25.2 

Nall  . 

561 

75 

13 

■AIRFLONS  (cfm) 

"ENGINEERING 

CHECKS" 

"TEMPERATURES  (F)— 

'--HEATINu 

UUIL  3CLH/ 1  iun 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

10.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

no 

0 

Clg  Cfm/Sgft 

1.03 

SAD8 

62.0 

92.9 

Main  Htg 

-30.6 

1,100 

67.3 

92.9 

Infil 

247 

247 

Clg  Cfffl/Ton 

524.18 

Plenum 

75.2 

67.3 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,100 

1,100 

Clg  Sqft/Ton 

510.36 

Return 

75.2 

67.3 

Preheat 

-0.0 

1,100 

61.0 

60.8 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

23,51 

Ret/OA 

76.8 

67.3 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,100 

1,100 

No.  People 

7 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

no 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.3 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0 

Htg  Cfffl/SqFt 

1.03 

Fn  BldTO 

0.2 

O.C 

Total 

-30.6 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-28.53 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  12 


System  9  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  J************^*^*!:***^;******^*  CLG  SPACE  PEAK  ntuunm  HEATING  COIL  PEAK  nntttt 


Peaked  at  Time  — > 

Mo/Hr:  7/14 

* 

Mo/Hr; 

7/15  * 

Mo/Hr:_13/  1 

Outside  Air 

0A08/WB/HR:  91/  74/105.0 

* 

OADB: 

91  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(V) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

1,065 

0 

1,065 

5.08 

i 

1,232 

11.99  * 

-1,238 

-1,238 

5.54 

Glass  Solar 

2,026 

0 

2,026 

9.65 

1,882 

18.31 

0 

0 

0.00 

Glass  Cond 

514 

0 

514 

2.45 

t 

541 

5.27  * 

-2,607 

-2,607 

11.67 

Nall  Cond 

485 

0 

485 

2.31 

i 

516 

5.02  * 

-1,633 

-1,633 

7.31 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

5,917 

5,917 

28.19 

* 

4,214 

41.00  * 

-16,854 

-16,854 

75.47 

Sub  Total::) 

10,007 

0 

10,007 

47.67 

t 

8,384 

81.58  * 

-22,333 

-22,333 

100.00 

Internal  Loads 

t 

t 

Lights 

1,729 

0 

1,729 

8.24 

t 

1,729 

16.83  * 

0 

0 

0.00 

People 

311 

3il 

1.48 

t 

163 

1.59  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

0 

0.00  ^ 

0 

0 

0.00 

Sub  Total::) 

2,040 

0 

0 

2.g;o 

9.72 

t 

1,893 

18.42  4: 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

8.302 

41.93 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

142 

0.68 

t 

0.00  * 

0 

0.00 

Rst.  Fan  Heat 

0 

0 

0.00 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-0.00 

t 

0 

-0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

A 

V 

0 

0.00 

t 

0.00  ^ 

% 

0 

0.00 

Grand  Total::) 

12,048 

0 

0 

20,992 

100.00 

t 

10,277 

100.00  * 

-22,333 

-22,333 

100.00 

_ ppm 

Till*'  n  T ;  Cl 

r ! rcTTnn 

..ADCAC _ _ _ 

ILUL 

.iiTU  vUiL  OCLLI^liUri - 

H  KlRw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  {%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfiTl) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

544 

Main  Clg  1.7 

21.0 

16.3 

1,000 

80.6  70 

.3  97 

.9 

65.4  64.4 

91.6 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

544 

0  0 

Totals  1.7 

21.0 

Wall 

550 

72  13 

urATTMP  rnri  cfi  criTfiM _ 

_ CUPTklCCDTUP  PUCP*/C _ 

--TiTMnCOATlIDCC 

niKrLUhb  iCTfllj 

LITUilTLLrMnU 

1  trirt KH  1  UKlj  J 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  ' 

Cooling 

Heating  Clg  %  OA 

36.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

360 

0  '  Clg  Cfm/Sqft 

1.84  SAD8  65.6 

88.5 

Main  Htg  -22.3 

1,000 

68.0 

88.5 

Infil 

242 

242  Clg  Cfm/Ton 

571.64 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,000 

1,000  Clg  Sqft/Ton 

310.97 

leturn  75.0 

68.0 

Preheat  -22.3 

1,000 

45.0 

65.4 

Mincffii 

0 

0  Clg  Btuh/Sqft 

38.59 

let/OA  80.6 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

1,000 

1,000  No 

.  People 

4 

lunarnd  75.0 

68.0 

Hufnidif  0.0 

0 

0.0 

0.0 

Exhaust 

360 

0  Htg  %  OA 

0.0 

■n  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.84 

■n  BldTO  0.0 

0.0 

Total  -22.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-41.05 

■n  Frict  0.1 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  10  Peak  SZ  -  SINGLE  ZONE 

m***^:*^:^:*****^:**^:!:***^:*  COOLING  COIL  PEAK  utnnntnntnnttnntittin  CLG  SPACE  PEAK  ius:*^:^:*****  HEATING  COIL  PEAK  tnttttt 


Peaked  at  Time  -> 

Mo/Hr:  ; 

7/14 

t 

Mo/Hr; 

7/17  * 

Mo/Hr:  13/  1 

Outside  Air  :=> 

OADB/WB/HR;  ' 

51/  74/105.0 

% 

f 

OADB: 

89  4: 

t 

OADB; 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(•<) 

X 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00 

Glass  Solar 

4,550 

0 

4,550 

10.74 

i 

4,777 

23.12  * 

0 

0 

0.00 

Glass  Cond 

807 

0 

807 

1.90 

t 

820 

3.97  * 

-4,098 

'4, 

,098 

11.28 

Wall  Cond 

3,085 

343 

3,428 

8.09 

3,726 

18.03  * 

-10,789 

-11,990 

33.02 

Partition 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Infiltration 

7,395 

7,395 

17.45 

4,487 

21.72  * 

-20,225 

-20, 

.225 

55.70 

Sub  Total") 

15,837 

343 

16,161 

38.19 

t 

13,810 

66.83  * 

-35,112 

-36, 

,313 

100.00 

Internal  Loads 

% 

* 

Lights 

4,886 

0 

4,886 

11.53 

t 

6,020 

29.13  * 

0 

0 

0.00 

People 

853 

853 

2.01 

t 

769 

3.72  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

X 

0 

0.00  ^ 

0 

0 

0.00 

Sub  Total::) 

5,739 

0 

0 

5,739 

13.55 

* 

6,788 

32.85  * 

0 

0 

0.00 

Ceiling  Load 

54 

-54 

0 

0.00 

65 

0.32  ^ 

-189 

0 

o.oc 

Outside  Air 

0 

0 

0 

19,864 

46.88 

X 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

683 

1.61 

t 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

-0,00 

Exhaust  Heat 

-94 

0 

-94 

-0.22 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00 

% 

0 

0.00 

Grand  Total^o 

21,631 

195 

0 

42,372 

100.00 

t 

20,663 

100.00  * 

-35,301 

-36, 

313 

100.00 

_ rnni  Tkjr  roii  cci  crTtoki _ 

-  AnCAC__ 

lUULirib  IJIL  ocLtliluii  — 

HKthO 

Total  Capacity 

Sens  Cap, 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  D3/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

,537 

Main  Clg  3.5 

42.4 

32.8 

2,400 

80,1  69 

.9  96, 

.5 

66.8  65.0 

92.1 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  3.5 

42.4 

Wall  . 

660 

114  17 

iirATTur  /'nil  on  C^'TTnW _ _ 

_ A rnri  niiic  ^ 

--curTkircoTKjr 

pucri/c _ 

.«TCMnrOATIIOCO  (c\ _ 

- ftiKrLUwb  (CTfllj 

UflLUno 

1  triHcKH  1  UKtb  ^rj  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

32.5 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

780 

0  'ClgCfm/Sqft 

1.56  SA08 

67.1 

81.5 

Main  Htg  -36.3 

2,400 

67.6 

81.5 

Infil 

290 

290  Clg  Cfm/Ton 

679.69 

^lenufii 

75.1 

67.6 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,400 

2,400  Clg  Sqft/Ton 

435.28 

leturn 

75.1 

67.6 

Preheat  -51.9 

2,400 

46.9 

66.8 

tlincffi] 

0 

0  Clg  Btuh/Sqft 

27.57 

let/OA 

80.1 

67.6 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,400 

2,400  No 

.  People 

10 

lunarnd 

75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

780 

0  Htg  %  OA 

0.0 

'n  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.56 

■n  BldTO 

0.0 

0.0 

Total  -36.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-23.63 

■n  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  11  Peak  SZ  ■  SINGLE  ZONE 

COOLING  COIL  PEAK  ***c**J:*t:****i:***J;**»***«:*t***J:»  CLG  SPACE  PEAK  ntnttmn  HEATING  COIL  PEAK  tnnttt 


Peaked  at  Time  : 

:> 

Mo/Hr:  ' 

Z/14 

t 

Mo/Hr: 

7/22 

* 

Mo/Hr:  13/  1 

Outside  Air  "> 

0A08/WB/HR:  ' 

51/  74/105.0 

t 

t 

0AD8: 

79 

t 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot 

X 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

W 

i 

(Btuh) 

[\) 

X 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

X 

0 

0 

0.00 

Skylite  Cond 

•0 

0 

0 

0.00 

i 

0 

0.00 

X 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

% 

0 

0.00 

X 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

0.00 

Partition 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00 

X 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

60.74 

Sub  Total-) 

0 

0 

0 

0.00 

% 

0 

0.00 

X 

0 

0 

60.74 

Internal  Loads 

% 

X 

Lights 

13,815 

0 

13,815 

10.50 

X 

18,290 

76.69 

X 

0 

0 

0.00 

People 

2,183 

2,183 

1.66 

X 

5,560 

23.31 

X 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

% 

0 

0.00 

0 

0 

0.00 

Sub  Total—) 

15,998 

0 

0  15,998 

12.15 

t 

23,851 

100.00 

X 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

0.00 

Outside  Air 

0 

0 

0  99,839 

75.85 

t 

0 

0.00 

X 

0 

0 

0.00 

Sup.  Fan  Heat 

15,787 

11.99 

t 

0.00 

t 

0 

0.00 

Ret,  Fan  Heat 

0 

0 

0.00 

X 

0.00 

X 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

X 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

39.26 

Exhaust  Heat 

0 

0  0 

0.00 

X 

0.00 

X 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

X 

X 

0.00 

X 

X 

0 

0.00 

Grand  Total—) 

15,998 

0 

0  131,624 

100.00 

X 

23,851 

100.00 

X 

0 

0 

100.00 

_ ^nni  Twr  rnTi  cri  criTnn _ _ 

hKcHj  " 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  08/W3/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf] 

1  {%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm)  Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

4,223 

Main  Clg  11.0 

131.6 

115.8 

11,100  82.0  71, 

,6  102, 

J 

71.7  68.4 

101.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0  0, 

,0  o.c 

0.0  0.0 

0,0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  11.0 

131.6 

Wall  , 

0 

0  0 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cfm) 

"ENGINEERING  CHECKS-- 

"TEMPERATURES 

(F)- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

45.4 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

5,040 

0 

'  hg  Cfra/Sqft 

2.63 

SA08 

73.0 

68.1 

Main  Htg 

-1.2 

11,100 

68.0 

68.1 

Infil 

0 

0 

Clg  Cfm/Ton 

1011.97 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

11,100 

11,100 

Clg  Sqft/Ton 

385.00 

Return 

75.0 

68.0 

Preheat 

-395.9 

11,100 

38.9 

71.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

31.17 

Ret/OA 

82.0 

68.0 

Reheat 

0,0 

0 

0.0 

0.0 

Return 

11,100 

11,100 

No.  People 

28 

Runarnd 

75.0 

68.0 

Hufflidif 

0.0 

0 

0.0 

0.0 

Exhaust 

5,040 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

fim  Exh 

0 

0 

Htg  Cfm/SqFt 

2.63 

Fn  BldTO 

0.2 

0.0 

Total 

-1.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-0.29 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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System  12  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  «*t*****^:**  HEATING  COIL  PEAK  tnttu* 


Peaked  at  Time  ”> 

Mo/Hr:  : 

7/14 

* 

flo/Hr;  7/20  * 

Mo/Hr;  13/  1 

Outside  Air  ”> 

0ADB/W8/HR;  ' 

71/  74/105.0 

* 

t 

0AD8:  83  * 

0AD8:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Parent  * 

Space  Peak 

Coil  Peak 

Percnt 

Ssi 

15. Flat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

('^) 

t 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

•0 

0 

0 

o.co 

t 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

3,816 

0 

3,816 

0.87 

i 

4,109  7.20  * 

-4,473 

-4,473 

20.96 

Glass  Solar 

0 

0 

0 

0,00 

i 

0  0.00  ^ 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Wall  Cond 

384 

0 

384 

0.09 

t 

481  0.84  ^ 

-1,693 

-1,693 

7.94 

Partition 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Exposed  floor 

0 

0 

0.00 

% 

0  0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0  0.00  ^ 

-15,169 

-15,169 

71.10 

Sub  Total-) 

4,199 

0 

4,199 

0,96 

i 

4,591  8.04  * 

-21,334 

-21,334 

100.00 

Internal  Loads 

t 

* 

Lights 

6,341 

0 

6,341 

1.45 

t 

8,153  14.28  * 

0 

0 

0.00 

People 

1,049 

1,049 

0.24 

t 

2.032  3.56  * 

0 

0 

0.00 

flisc 

'  9,082 

32,486 

3,840 

45,408 

10.37 

t 

8,467  1 4 . 8 j  * 

0 

0 

O.OC 

Sub  Total-:) 

16,472 

32,486 

3,840 

52,798 

12.05 

i 

18,651  32.66  ^ 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

O.OC 

Outside  Air 

0 

0 

0 

311,339 

71.07 

* 

0  0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

35.840 

8.13 

* 

0.00  * 

0 

O.OC 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  F 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

O.CO 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

33,869 

33,369 

7.73 

i 

33.869  59.30  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

C.OC 

t 

0.00  * 

0 

O.OC 

Terfiiinal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 

0 

O.OG 

Grand  Total  —  ) 

54,540 

32,486 

3,840 

438,045 

100.00 

57,111  100.00  dK 

-21,334 

-21,334 

100. oc 

/^nni  Tur  rnii  cci  crTinkj----, 

_ adcac. 

CUULinb  vUiL  w7LLLt>(i.Ln 

hKlH  j 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D8/W3/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf] 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Oeg 

F  Grai! 

15 

Deg  F  Deg  F  Grains 

Floor  1 

,966 

Main  Clg  36.5 

438.0 

364.3 

18,000 

89.5  73. 

,8  103 

.6 

70.3  67.4  99.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0  0.0 

Exflr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0, 

■  0 

0.0  0.0  0.0 

Roof  1 

,966 

0  0 

Totals  36.5 

438.0 

Wall  . 

495 

0  0 

r-ucovc_« 

--.TCMnCDATIIOrC 

- nC.Hl  UUiL  DCLLUi  iun - 

H  i Hr  LUno  ^  L  1  111  ^ 

unuiDLCHiHu 

u  riLU  H  j 

I  tiirLnn  i  ualj  \  r ; 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg  "s  OA 

80.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

14,400 

0  Clg  Cfm/Sqft 

9.16  ! 

3AD8  72.1 

69.1 

Main  Htg  -21.3 

18,000 

68.0 

69.1 

Infil 

0 

218  Clg  Cfm/Ton 

493.10 

■>lenum  75.0 

68. C 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

18,000 

18,000  Clg  Sqft/Ton 

53.86 

Return  85.5 

68. C 

Preheat  -1,047.1 

18,000 

16.8 

70.3 

Hincfin 

0 

0  Clg  Btuh/Sqft 

222.81 

Ret/OA  89.5 

68.  C 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,850 

18,000  No.  People 

13 

Runarnd  75.0 

68. C 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.5 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

fim  Exh 

15,150 

0  Htg  Cfm/SqFt 

9.16 

Fn  BldTD  0.3 

O.C 

Total  -21.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-10.85 

Fn  Frict  1.0 

O.C 

Trane  Air  Conditioning  Economics 
By;  Trane  Customer  Direct  Service  Network 

System  13  Block  FC  -  FAN  COIL 

COOLING  COIL  PEAK  ***i:n«**n.nj:*:t:***«**n*)t;«*n*  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******* 
Peaked  at  Time  tlo/Hr:  7/20  *  Mo/Hr:  7/20  *  Mo/Hr:  13/  1 


Outside  Air  —> 

OADB/WB/HR:  83/  70/  91.0 

t 

t 

OADB;  83  * 

i 

OADB: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

t 

Space 

Perent  * 

Space  Peak 

Coil 

Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

{%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Sole 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

108 

0 

108 

20.93 

t 

108 

28.50  * 

-116 

-116 

99.94 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Partition 

0 

0 

0.00 

If 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.06 

Sub  Total") 

108 

0 

108 

20.94 

t 

108 

28.50  * 

-116 

-116 

100.00 

Internal  Loads 

t 

* 

Lights 

216 

0 

216 

41.96 

X 

216 

57.12  * 

0 

0 

0.00 

People 

163 

163 

31.58 

t 

54 

14.37  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

379 

0 

0 

379 

73.54 

i 

271 

71.50  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

% 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

28 

5.52 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

•'0.00 

t 

t 

0.00  =»= 
t 

0 

0.00 

Grand  Total::) 

487 

0 

0 

515 

100.00 

t 

378 

100.00  * 

-116 

-116 

100.00 

nnni 

TKA  nrsTj  ri 

-I  rATTnik  . 

UUULilVJ  tUiL  OCLCL/liUrJ - 

HKtHO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

1  w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg 

F  Grains 

Oeg  F  Oeg  F 

Grains 

Floor 

51 

Main  Clg  0.0 

0.5 

0.4 

200 

75.1  69 

.0  99. 

,8 

73.2  68.3 

99.1 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0. 

,0 

0.0  0.0 

0.0 

Roof 

51 

0  0 

Totals  0.0 

0.5 

Wall  . 

0 

0  0 

Ann  cri 

r^TTflU _ 

_ flTPPI  r!W<^ 

.-Trivinrni 

(VTiinrn 

l^UiU  OtLCK/  \  lun 

HlKl  LUnJ  \ C I [11  j 

LliolnLLniiib 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Pooling 

Heating  Clg 

1  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm)  Deg  F 

Oeg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

3.92  SA08 

73.3 

68.5 

Main  Htg  -0.1 

200  68.0 

68.5 

Infil 

0 

0  Clg  Cfm/Ton 

4658.06  ( 

Uenum 

75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

200 

200  Clg  Sqft/Ton 

1187.81  Return 

75.0 

68.0 

Preheat  -1.1 

200  68.0 

73.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

10.10 

let/OA 

75.0 

68.  C 

Reheat  0.0 

0  0.0 

0.0 

Return 

200 

200  No. 

People 

0 

lunarnd 

75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0 

•n  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

3.92 

'n  BldTD 

0.0 

0.0 

Total  -O.i 

Auxil 

0 

0  Htg  Btuh/SqFt 

-2.28 

•n  Frict 

0.1 

0.0 

V  600 
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By;  Trane  Customer  Direct  Service  Network  PAGE  17 

System  14  Block  RAD  -  RADIATION 


*«**t*)t:**1;*t»*»**1:*};j:j:c*i  COOLING  COIL  PEAK  ******»:*** ♦4:t****<:*J:**:C***l:J:**»*  CLG  SPACE  PEAK  *»***:t:*l:4:***  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  = 

:> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

t 

Mo/Hr:. 13/  1 

Outside  Air  =:> 

OADB/WB/HR: 

0/  0/  0.0 

% 

0AD8: 

0 

t 

± 

OAD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

{%]  * 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  ^ 

0 

0.00 

t 

-8,187 

-8,187 

2.65 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-23,248 

-23,248 

7.53 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-87,852 

-92,073 

29.82 

Partition 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0 

0.00 

% 

-185,274 

-185,274 

60.00 

Sub  Total"> 

0 

0 

0 

0.00  * 

0 

0.00 

i 

-304,561 

-308,782 

100.00 

Internal  Loads 

i 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Hisc 

0 

0 

0 

0 

0.00  » 

0 

0.00 

1: 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  » 

0 

0.00 

i 

-10,917 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

i 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  ^ 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  ^ 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

o.oc  * 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

% 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

-315,479 

-308,782 

100.00 

.ING  COIL  SELECTION 

-ADCAC-----.. 

'  tbUL 

RKlH  J 

Total  Capacity 

Sens  Cap, 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  9,084 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0,0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof  3, 

164 

0  0 

Totals  0.0 

0.0 

Wall  .  6,046 

645  11 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cfm) 

"ENGINEERING  CHECKS-- 

--TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

'  Clg  Cfm/Sqft 

0.00 

SA08 

0.0 

68.1 

Main  Htg 

-308.8 

0 

0.0 

0.0 

Infil 

0 

2,660 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

65.7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

65.6 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfni 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rfii  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTO 

0.0 

0.0 

Total 

-308.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-33.99 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASE  BUILDING 

.  BUILDING  U-VALUES 


Room  U-Values  — 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr' 

Skylt 

Skylt 

Roof 

Windo 

windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

i 

LIQUOR  STORE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

13.3 

2.67 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.3 

2.67 

2 

RAD  ONLY 

0.144 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

101.9 

22.83 

Zone 

2  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

101.9 

22.83 

System 

2  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0,053 

0.000 

101.9 

22.83 

3 

ATTIC 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.258 

0.000 

22.6 

8.52 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0,550 

0.563 

0.253 

0.000 

22.6 

8.52 

System 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.258 

0.000 

22.6 

8.52 

4 

OFFICES 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.280 

0.000 

55.0 

15.45 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.280 

0.000 

55.0 

15.45 

System 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.C41 

0.550 

0.563 

0.280 

0.000 

55.0 

15.45 

S 

PARTY  ROOMS 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.053 

0.317 

17.0 

6.01 

Zone 

5  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.053 

0.317 

17.0 

6.01 

System 

5  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.053 

0.317 

17.0 

6.01 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.000 

0,550 

0.563 

0.343 

0.317 

91.7 

22.48 

Zone 

6  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

o.oco 

0.550 

0.563 

0.343 

0.317 

91.7 

22.48 

System 

6  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

91.7 

22.43 

7 

MECH  ROOM 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

68.1 

15.93 

Zone 

7  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

68.1 

15.93 

System 

7  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

68.1 

15.93 

8 

LOBBY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

66.3 

16,91 

Zone 

8  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

66.3 

16.91 

System 

8  Total/Ave. 

0.000 

o.oco 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

66.3 

16.91 

9 

PRIVATE  DINING 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

84.6 

18.47 

Zone 

9  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

84.6 

18,47 

System 

9  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

84.6 

18.47 

10 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

53.3 

14.05 

Zone 

10  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

53.3 

14.05 

System 

10  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

53.3 

14.05 

11 

BALL  ROOM 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

6.2 

5.70 

Zone 

11  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

6.2 

3.70 

System 

11  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

6.2 

3.70 

12 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.053 

0.000 

40.1 

9.02 

Zone 

12  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.053 

0.000 

40.1 

9.02 

System 

12  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.053 

0.000 

40.1 

9.02 

13 

KITCHEN  OFFICE 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

22.2 

5.22 

Zone 

13  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

22.2 

5.22 

System 

13  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0,000 

0.000 

0,000 

22.2 

5.22 

3 

ATTIC 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.258 

0.000 

22.6 

8.52 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.258 

0.000 

22.6 

8.52 

4 

OFFICES 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.280 

0.000 

55.0 

15.45 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.563 

0.280 

0.0.00 

55.0 

15.45 

5 

PARTY  ROOMS 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.053 

0.317 

17.0 

6.01 

Zone 

5  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.053 

0.317 

17.0 

6.01 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

91.7 

22.48 

Zone 

6  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

91.7 

22.48 

8 

LOBBY 

0.000 

0.000 

0.000 

0.000 

o.oco 

0.550 

0.563 

0.343 

0.317 

66.3 

16.91 

Trane  Air  Conditioning  Econoiyiics 

By:  Trane  Custcter  Direct  Service  Network 
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-  ALTERNATIVE  1 


BUILDING  U  -  V  A  L  U  E  S 


Room 

Number 

Description 

Part. 

ExFlr' 

Sufliiiir 

Skylt 

Zone 

8  Total/Ave. 

0.000 

0.000 

0.000 

9 

PRIVATE  DINING 

0.000 

0.000 

0.000 

Zone 

9  Total/Ave. 

0.000 

0.000 

0.000 

10 

DINING  ROOM 

0.000 

0.000 

0.000 

Zone 

10  Total/Ave. 

0.000  . 

0.000 

0.000 

System 

14  Total/Ave. 

0.000 

0.000 

0.000 

Building 

0.144 

0.000 

0.000 

Room  U‘*Values 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Wintr 

Summr 

wintr 

(lb/ 

(Btu/ 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0,000 

0.5S0 

0.563 

0.343 

0.317 

66.3 

16.91 

0.000 

0.036 

0.550 

0,563 

0.053 

0.000 

84.6 

18.47 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

84.6 

18.47 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

53.3 

14.05 

0.000 

0.000 

0.550 

0.563 

0.343 

0.317 

53.3 

14.05 

0.000 

0.040 

0.550 

0.563 

0.267 

0.317 

52.0 

13.93 

0.000 

0.039 

0.550 

0.563 

0.225 

0.317 

48.2 

12.57 

V  600 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 


tJ  u  1 

L  U  i  n  H 

«  t  H  D 

Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Hindow 

Min 

Net  Nall 

Room 

Duplicate 

ROOfI! 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Ml 

Area 

Humber 

Description 

Fir 

Rm 

■(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

w 

(sqft) 

(sqft) 

W 

(sqft) 

1 

LIQUOR  STORE 

1 

1 

1,073 

1,073 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

rj  1  Total/Ave. 

1,073 

0 

0 

0 

0 

0 

0 

0 

,  0 

System 

1  Total/Ave. 

1,073 

0 

0 

0 

0 

0 

0 

0 

:  0 

■  ■  :-2 

RAD  ONLY 

1 

1 

2,856 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

Zone 

2  Total/Ave. 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

System 

2  Total/Ave. 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

3 

ATTIC 

1 

i 

1,354 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

Zone 

3  Total/Ave. 

1,354 

0 

0 

0. 

0 

1,354 

14 

1 

1,372 

System 

3  Total/Ave. 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

4 

OFFICES 

1 

1 

1,266 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Zone 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

System 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

5 

PARTY  ROOMS 

I 

1 

1,748 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

Zone 

5  Total/Ave. 

1,748 

0 

0 

0 

.  0 

0 

153 

36 

267 

System 

5  Total/Ave. 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

6 

LOUNGE 

i 

1 

1,564 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

Zone 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

System 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

7 

MECH  ROOM 

i 

1 

469  • 

469 

108 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Total/Ave. 

469 

108 

0 

0 

0 

0 

0 

0 

0 

System 

7  Total/Ave. 

469 

'108 

0 

0 

0 

0 

0 

0 

0 

8 

LOBBY 

1 

1 

1,07! 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

Zone 

.8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

System 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

9 

PRIVATE  DINING 

i 

1 

544 

544 

0 

0 

0 

0 

544 

72 

13 

478 

Zone 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

,  13 

478 

System 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

13 

478 

10 

DINING  ROOM 

1 

1 

1,537 

.  1,537 

0 

0 

0 

0 

0 

114 

17 

546 

Zone 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

System 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

11 

BALL  ROOM 

1 

1 

4,223 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

11  Total/Ave. 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

System 

11  Total/Ave. 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

12 

KITCHEN 

1 

1 

1,966 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

Zone 

12  Total/Ave. 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

System 

12  Total/Ave. 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

13 

KITCHEN  OFFICE 

1 

1 

51 

51 

0 

0 

0 

0 

51 

0 

0 

0 

Zone 

13  Total/Ave. 

51 

0 

0 

0 

0 

51 

0 

0 

0 

System 

13  Total/Ave. 

51 

0 

'  0 

0 

0 

51 

0 

0 

0 

3 

ATTIC 

1 

i 

1,354 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

Zone 

3  Total/Ave. 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

4 

OFFICES 

1 

1 

1,266 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Zone 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

5 

PARTY  ROOMS 

1 

1 

1,748 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

Zone 

5  Total/Ave. 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

6 

LOUNGE 

1 

1 

1,564 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,00^ 

Zone 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

6 

LOBBY 

1 

1 

1.071 

1,071 

0 

0 

0 

0 

0 

75 

13 

48t 

Trane  Air  Conditioning  Economics  V  600 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASE  BUILDING 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Huii^oe 

r  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

NindoN 

Nin 

Net  Hall 

Room 

Dupi  1 

cate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/»! 

Area 

Number 

Description 

Fir 

Rm 

■  (sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(») 

(sqft) 

Zone 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

9 

PRIVATE  DINING 

1 

1 

544 

544 

0 

0 

0 

0 

544 

72 

13 

478 

Zone 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

13 

478 

10 

DINING  ROOM 

1 

1 

1,537 

r,537 

0 

0 

0 

0 

0 

114 

17 

546 

Zone 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

System 

14  Total/Avc. 

9,084 

0 

0 

0 

0 

3,164 

645 

11 

5,401 

Building 

28,806 

450 

0 

0 

0 

10,498 

1,596 

11 

13,444 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASE  BUILDING 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  r 
Overall  Wall  U-Value  ^ 
Overall  Building  U-Value  ^ 


0.039  (8tu/Hr/Sq  Ft/f) 
0.260  (Btu/Hr/Sq  ft/F) 
0.169  (8tu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.10  (8tu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  :  13.34  (8tu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASE  BUILDING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cool 

ing  Load 

-  Heating  Load 

— —  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(1) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

1%) 

0  -  5 

4.7 

84 

5,228 

-141,200 

30 

1,122 

2,357.8 

29 

2,555 

0.0 

0 

0 

5  -  10 

9.4 

3 

171 

-282,400 

23 

858 

4,715.7 

0 

0 

0.0 

0 

0 

10  -  15 

14.1 

5 

319 

-423,600 

28 

1,019 

7,073.5 

0 

0 

0.0 

0 

0 

15  -  20 

18.8 

4 

239 

-564,800 

6 

222 

'•  9,431.3 

0 

0 

0.0 

0 

0 

20  -  25 

23.5 

2 

142 

-706,000 

13 

481 

11,789.2 

0 

0 

0.0 

0 

0 

25  -  30 

28.2 

2 

106 

-847,199 

0 

0 

14,147.0 

0 

0 

0.0 

0 

0 

30  -  35 

32.9 

0 

0 

-988,399 

0 

0 

16,504.8 

0 

•  0 

0.0 

0 

0 

35  -  40 

37.6 

0 

0 

-1,129,599 

0 

0 

18,862.6 

0 

0 

0.0 

0 

0 

40  -  45 

42.3 

0 

0 

-1,270,799 

0 

0 

21,220.5 

0 

0 

0.0 

0 

0 

45  -  50 

47.0 

0 

0 

-1,411,999 

0 

0 

23,578.3 

0 

0 

0.0 

0 

0 

50  -  55 

51.7 

0 

0 

-1,553,199 

0 

0 

25,936.1 

0 

0 

0.0 

0 

0 

55  -  60 

56.4 

0 

0 

-1,694,399 

0 

0 

28.294.0 

0 

0 

0.0 

0 

0 

60  -  65 

61.1 

0 

0 

-1,835,599 

0 

0 

30,651.8 

0 

•0 

0.0 

0 

0 

65  -  70 

65.8 

0 

0 

-1,976,799 

0 

0 

33,009.6 

0 

0 

0.0 

0 

0 

70  -  75 

70.5 

0 

0 

-2,117,999 

0 

0 

35,367.5 

0 

0 

0.0 

0 

0 

75  -  80 

75.3 

0 

0 

-2,259,19^ 

0 

0 

37,725.3 

0 

0 

0.0 

0 

0 

80  -  85 

80.0 

0 

0 

-2.400,399 

0 

0 

40,083.1 

0 

c 

0.0 

0 

0 

85  -  90 

84.7 

0 

0 

-2.541,593 

0 

0 

42,440.9 

71 

6,205 

0.0 

0 

0 

90  -  95 

89.4 

0 

0 

-2,632,799 

0 

0 

44.798.8 

0 

0 

0.0 

0 

0 

95  -  100 

94.1 

0 

0 

-2,823,999 

0 

0 

47,156.6 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

2,555 

0 

c 

5,058 

0.0 

0 

0 

0.0 

0 

8,760 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  1 
BASE  BUILDING 

. —  BUILDING  TEMPERATURE  PROFILES 


Temperature 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

i 

9 

lone  Number  - 
10  11 

12 

13 

3 

4 

5 

6 

8 

9 

(F) 

Max.  Te.mp. 

35.0 

92.3 

78.8 

78.8 

79.9 

79.2 

71.2 

79.4 

78.5 

79.5 

79.9 

96.7 

80.0 

103,3 

103.4 

161.7'  103.3  111.9  115.3 

Mo. /Hr. 

1  1 

8  22 

7  24 

7  1 

7  5 

7  5 

9  16 

7  5 

7  24 

7  5 

6  5 

7  IS 

7  5 

7  22 

8  22 

8  22 

8  23 

8  22 

8  22 

Day  Tyos 

1 

1 

1 

2 

1 

1 

4 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

. .  Number  of  Hours 

Above  100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

245 

590 

4,196 

1,086  2,544  2,640 

95  -  100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,052 

1,193 

135 

1,134 

384 

288 

90  -  95 

0 

868 

0 

0 

0 

0 

0 

0 

0 

0 

0 

138 

0 

975 

1,026 

85 

708 

87 

48 

8S  -  90 

0  1,276 

0 

0 

0 

0 

0 

0 

0 

0 

0 

778 

0 

770 

283 

163 

36 

338 

196 

80  -  85 

0 

784 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,174 

•  0 

630 

498 

812 

465 

611 

315 

75  -  80 

0 

131 

2,439  3,113  3,672 

3,020 

0 

3.672 

2,657 

3,317 

2,801 

820  4,107 

0 

72 

520 

683 

337 

597 

70  -  75 

0 

766 

866 

559 

0 

652 

1,563 

0 

1,011 

406 

658 

213  4,653 

0 

102 

1,167 

219 

211 

102 

65  -  70 

G  4,393  3,839  3,944 

3,362 

3,024  3,337 

1,239 

3,563  3,863 

443 

889 

0  3,769  3,950 

1,652  4,080 

3,950 

3,923 

60  -  65 

0 

542 

844 

936 

1,360 

1,464 

3,810 

895 

1,441 

1,141 

695 

847 

0 

696 

828 

30 

349 

298 

651 

55  -  60 

0 

0 

536 

208 

366 

600 

0 

581 

88 

33 

782 

576 

0 

446 

203 

0 

0 

0 

0 

50  -  55 

0 

0 

236 

0 

0 

0 

0 

1,239 

0 

0 

872 

620 

0 

177 

0 

0 

0 

0 

0 

Below  50 

8,760 

0 

0 

0 

0 

0 

0 

1,084 

0 

0 

2,509  2,705 

0 

0 

0 

0 

0 

0 

0 

Min.  Temp. 

35.  C 

62.4 

50.4 

57.1 

55.5 

55.4 

60.2 

43.0 

58.3 

59.6 

33.9 

30.2 

67.9 

55.0 

57.1 

63.5 

62.8 

63.1 

60.8 

Mo. /Hr. 

i  1 

L.  0 

2  6 

2  6 

2  11 

2  9 

3  20 

2  10 

2  6 

2  8 

2  10 

2  8 

1  6 

1  5 

2  6 

1  6 

2  6 

2  6 

2  6 

Day  Type 

5 

1 

4 

4 

5 

5 

5 

5 

5 

5 

4 

4 

1 

i 

4 

1 

4 

4 

1 
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BUILDING  TEMPERATURE  PROFILES 
BASE  BUILDING 


ALTERNATIVE  1 


BUILDING  TEMPERATURE  PROFILES 


Max.  Temp. 
Mo. /Hr. 
Day  Type 


Above  100  2,910 
95  -  100  18 
90  -  95  297 
85  -  90  515 
80  -  85  476 
75  -  80  200 
70  -  75  855 
65  -  70  3,255 
60  -  65  236 
55-60  0 
50-55  0 
Below  50  0 


Min.  Temp.  63.4 

Mo. /Hr.  2  6 
Day  Type  4 


Number  of  Hours 
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•MONTHLY  ENERGY  CONSUNPTICN  -  ALTERNATIVE  1 
BASE  BUILDING 

. MONTHLY  ENERGY  C  0  N  S  U  M  P  T 


ELEC 

DEMAND 

STEAM 

HOT  WTR  STEAM  OMNO  HOT  N  OMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Therm) 

(Thrm/hr) 

(Thriii/hr) 

Jan 

56,442 

112 

106 

1,433 

0 

5 

Feb 

50,966 

112 

96 

1,453 

0 

5 

March 

53.970 

115 

106 

844 

0 

5 

April 

48,352 

124 

102 

274 

0 

5 

May 

46,342 

139 

0 

0 

0 

0 

June 

51,504 

149 

0 

0 

0 

0 

July 

61,924 

157 

0 

0 

0 

'  0 

Aug 

53,759 

150 

0 

0 

0 

0 

Sept 

45,451 

143 

0 

0 

0 

0 

Oct 

49,089 

116 

79 

133 

0 

4 

Nov 

49,879 

131 

102 

455 

0 

5 

Dec 

55,712 

112 

106 

1,165 

0 

5 

Total 

623,371 

157 

697 

5,758 

0 

5 

Building  Energy  Consumption  : 
Source  Energy  Consumotion  ^ 


96,268  (8tu/Sq  ft/Year) 
251,476  (Btu/Sq  ft/Year) 


Floor  Area  : 


28,806  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTIGr  -  ALTERNATIVE  1 
BASE  BUILDING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . . Monthly  Consumption 


Num 

Code 

Jan 

.feb 

Mar  Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

15067 

13609 

1506?  14581 

15067 

14581 

15067 

15067 

14581 

15067 

14581 

15067 

177,399 

PK 

33.0 

j  j .  0 

33,0  33.0 

33.0 

33,0 

33.0 

33.0 

33.0 

33.0 

33,0 

33.0 

33.0 

1 

MISC  LO 
ELEC 

7412 

6694 

7412  7173 

7412 

7173 

7412 

7412 

7173 

7412 

7173 

7412 

87,266 

PK 

14.1 

14.1 

14.1  14.1 

14.1 

14.1 

14.1 

14.1 

14,1 

14.1 

14,1 

14.1 

14.1 

2 

MISC  LD 

GAS 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  c.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 
•P  CHILL 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

,0.0 

1 

EQ1161 

ftIR-CLD  CO.^0  CCMF  <15 

IONS 

ELEC 

0 

0 

0  0  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQllOOS 

AIR-CLO  RECIP  25-45  TONS 

ELEC 

0 

0 

0  229 

1054 

4777 

9458 

5245 

1383 

782 

55 

0 

22,982 

PK 

0.0 

0.0 

20.2  20.2 

22.1 

26.2 

31.0 

26.6 

22.5 

20.2 

20.2 

0.0 

31.0 

2 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0  9 

72 

335 

713 

367 

94 

34 

2 

•  0 

1,626 

PK 

0.0 

0.0 

0.1  ■  0.3 

0.9 

2.1 

2.7 

2.1 

1,6 

0.7 

0.2 

0.0 

2.7 

2  ED5001  CHILLED  WATER  PUMP  C.V. 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


BASE  BUILDING 

ELEC 

0 

0  0  268 

832 

1330 

1572 

1387 

984 

740 

89 

0 

7,203 

PK 

0.0 

0.0  3.0  3,0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

0.0 

3.0 

2 

EQ5303 

ELEC 

0 

CONTROLS 

0  0  27 

84 

134 

153 

139 

99 

74 

9 

0 

724 

PK 

0.0 

0.0  0.3  0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.3 

3 

EQ1281 

ELEC 

1076 

TRANE  HT-PMP  W-DEMANO  DEFROST 
974  1041  910  0 

85 

319 

83 

0 

638 

1038 

1027 

7,192 

PK 

2.2 

2.2  2.2  2,2 

0.0 

1.2 

1.9 

1.2 

0.7 

2.2 

2.2 

2.2 

2.2 

3 

EQ5215 

ELEC 

0 

CONDENSER  FANS 

0  0  0 

'  0 

13 

47 

13 

0 

0 

0 

0 

'  73 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.2 

0.3 

0.2 

0.1 

0.0  - 

0,0 

0.0 

0.3 

3 

EQ5308 

ELEC 

59 

CONTROLS 

53  53  51 

0 

18 

37 

19 

0  . 

42 

'51 

56 

438 

PK 

0,1 

0.1  0.1  0.1 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

O.i 

0.1 

3 

EQ5350 

ELEC 

14 

HEAT  PUMP  DEMAND  OEfRCSI  CYCLE 
12  7  0  0 

0 

0 

0 

0 

0 

6 

14 

■  53 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

EQ1281 

ELEC 

1990 

TRANE  HT-PMP  ^-DEMAND  DEFROST 
1779  2102  1123  0 

279 

810 

342 

23 

794 

1711 

2018 

12,970 

PK 

4.5 

4.5  4.5  4,5 

0.5 

2.4 

3.6 

2.5 

1.9 

4.5 

4.5 

4.5 

4.5 

4 

EQ5215 

ELEC 

0 

CONDENSER  FANS 

0  0  0 

0 

42 

121 

52 

4 

0 

0 

0 

219 

PK 

0.0 

0.0  0.0  0.0 

0.1 

0,3 

0.5 

0.4 

0.3 

0.1 

0.0 

0.0 

0.5 

4 

EQ5308 

ELEC 

56 

CONTROLS 

55  53  40 

0 

24 

50 

30 

10 

24 

51 

53 

443 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

O.i 

,0.1 

4 

EQ5350 

ELEC 

28 

HEAT  PUMP  DEMAND  DEFROST  CYCLE 
25  14  0.0 

0 

0 

0 

0 

0 

12 

28 

108 

PK 

0.0 

O.C  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

EQIIOIL 

ELEC 

0 

HR  AIR-CLO  RECIP  >15 
0  0  0 

TONS 

229 

1279 

3311 

1357 

201 

0 

0 

0 

6,378 

PK 

0.0 

0.0  0.0  0.0 

22.4 

23.2 

24.0 

’23.3 

22.5 

0.0 

0.0 

0.0 

24.0 

5 

EQ5200 

ELEC 

0 

CONDENSER  FANS 

0  0  0 

20 

109 

277 

115 

17 

0 

0 

0 

538 

PK 

0.0 

0.0  0.0  0.0 

0.3 

1.0 

1.4 

1.0 

1.0 

0.0 

0.0 

0.0 

1.4 

5 

EQ5001 

ELEC 

0 

CHILLED  MATER  PUMP  C. 
0  0  0 

V. 

262 

626 

1110 

728 

254 

0 

0 

0 

2,980 

PK 

0.0 

0.0  0.0  0.0 

3.0 

3.0 

3.0 

3.0 

3.0 

0.0 

0.0 

0.0 

3.0 

5 

EQ5303 

ELEC 

0 

CONTROLS 

0  0  0 

26 

63 

112 

73 

26 

0 

0 

■  0 

300 

PK 

0.0 

0.0  0.0  ■  0.0 

0,3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

FC  CENTRIF.  FAN  C.V. 


1  EQ4003 


Trane  Air  Conditioning  EconoiBic 

5 

V  600 
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EQUIPMENT  ENERGY  CONSUMPTION  - 

ALTERNATIVE  1 

BASE  BUILDING 

ELEC 

0 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

650 

587 

650  629 

650 

629 

650 

650 

629 

650 

629 

650 

7,649 

PK 

1.2 

1.2 

1.2  1.2 

1.2 

1.2 

1.2 

1.2 

1,2 

1.2 

1,2 

1.2 

1.2 

3  EQ4005 

FC  CENTRIF.  FAN  C.V. 

ELEC 

10 

9 

10  10 

10 

10 

10 

10 

10 

10 

10 

10 

120 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

3  EQ4003 

FC  CENTRIF,  FAN  C.V. 

ELEC 

5 

4 

5  4 

5 

4 

5 

5 

4 

5 

4 

5 

53 

PK 

0.0 

0,0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-  0.0 

0,0 

0.0 

4  EQ4003 

FC 

CENTRIF,  FAN  C.V. 

ELEC 

944 

853 

944  914 

944 

914 

944 

944 

914 

.  944 

914 

944 

11,114 

PK 

1.8 

1.8 

1.8  1.8 

1.8 

1.8 

1.8 

1.8 

1.3 

1.8 

1.8 

1.8 

1.8 

5  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

34  142 

112 

154 

189 

164 

120 

174 

92 

0 

1,182 

PK 

0.0 

0.0 

C.3  0.8 

0,6 

0.6 

0.7 

0.6 

0.6 

0.8 

0.7 

0.1 

0.8 

6  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

1346 

1216 

1346  1302 

1346 

1302 

1346 

1346 

1302 

1346 

1302 

1346 

15,847 

PK 

2.& 

2.5 

2.6  2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

6  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

45 

43 

47  44 

55 

48 

46 

48 

48 

40 

41 

43 

548 

PK 

G.i 

O.i 

0.1  0.1 

O.i 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

6  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

45 

41 

45  44 

45 

44 

45 

45 

44 

45 

44 

45 

531 

PK 

0.1 

0.1 

0.1  O.i 

O.i 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

8  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

447 

403 

447  432  . 

447 

432 

447 

447 

432 

447 

432 

447 

5,258 

PK 

0.8 

0,8 

0.8  0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

9  EQ4003 

FC  CENTRIF.  FAN  C.V, 

ELEC 

45 

41 

45  44 

45 

44 

45 

45 

44 

45 

44 

45 

531  1 

PK 

0.1 

0.1 

0.1  0.1 

O.i 

0.1 

0.1 

0.1 

9-1 

0.1 

0.1 

0.1 

0.1  1 

10  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

217 

196 

217  210 

217 

210 

217 

217 

210 

217 

210 

217 

2,550 

PK 

0.4 

0.4 

0.4  0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0,4 

0.4 

11  EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

5007 

4523 

5007  4846 

5007 

4846 

5007 

5007 

4846 

5007 

4846 

5007 

58,957 

9.5 

9.5 

9.5  9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

12  EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

11368 

10268 

11368  liOOl 

11363 

11001 

11368 

11368 

11001 

11368 

ilOOl 

11368 

133,849 

PK 

21.6 

21.6 

21.6  21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

12  EQ4003 

FC  CENTRIF.  FAN  C.V. 
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EQUIPMENT  ENERGY  CCNSUMPTIGN  -  ALTERNATIVE  1 
BASE  BUILDING 


ELEC 

I02S 

926 

1025 

992 

1025 

992 

1025 

1025 

992 

1025 

992 

1025 

12,070 

PK 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

13 

EQ4005 

PC  CENTRIF, 

.  FAN  C.V. 

ELEC 

9 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

106 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2i02 

PURCHASED  DIST.  HOT  WATER 

P  H0TH20 

1433 

1453 

844 

274 

0 

0 

0 

0 

0 

133 

455 

1165 

5,758 

PK 

5.3 

5.3 

5.3 

4.8 

0.0 

0.0 

0.0 

0.0 

0.0 

3.6 

5.0 

5.3 

5.3 

1 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  C.V. 

ELEC 

504 

455 

504 

172 

0 

0 

0 

0 

0 

116 

236 

504 

2,490 

PK 

i.O 

1.0 

1.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0  - 

1,0 

1.0 

1.0 

2 

EQ2261 

ELECTRIC  RADIATION 

ELEC 

9055 

8179 

6502 

3110 

0 

0 

0 

0 

0 

-  2020 

4277 

8355 

41,499 

PK 

17.2 

17.2 

17.2 

17.2 

0.0 

0.0 

0.0 

0.0 

0.0 

17.2 

17.2 

17.2 

17.2 

3 

EQ2101 

PURCHASED  DISTRICT  STEAK 

P  STEAM 

106 

.  96 

106 

102 

0 

0 

0 

0 

0 

79 

102 

106 

697 

PK 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

3 

EQ5020 

HEAT 

WATER  CIRC.  PUMP 

C.V. 

ELEC 

6 

6 

6 

6 

0 

0 

0 

0 

0 

5 

6 

6 

40 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

EQ506i 

CONDENSATE 

RETURN  PUMP 

ELEC 

12 

11 

12 

12 

0 

0 

0 

0 

0 

9 

12 

12 

82 

PK 

O.i 

0.1 

0.1 

O.i 

0.0 

0.0 

0.0 

0.0 

0,0 

0.1 

O.i 

0.1 

0.1 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNAIIVE  i 
BASE  BUILDING 

. . . . ■ . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  157,3  ik«) 

Yearly  Time  of  Pea--  !7  (hri  7  {(no) 

Hour  17  Month  7 


Eqp. 

Utility 

Percnt 

Ref. 

Equip.ment 

Demand 

Of  Tot 

Nui. 

Code  Nice 

Equipment  Description 

(kW) 

{%) 

Cooling  Equipiiient 

2 

EQlIvCS 

AIR-CLD  RECIP  25-45  TONS 

35. S 

22.74 

3 

eqi:e:  ■ 

TRANE  HT-PMP  K-DEMAND  DEFROST 

1.9 

1.19 

4 

EQ1251 

TRANE  HT-PMP  W-DEMANO  DEFROST 

3.7 

2.38 

5 

EgilOlL 

HR  AIR-CLO  RECIP  >15  TONS 

28.1 

17.87 

Sub  Total 

69.5 

44.18 

Sub  Total 

0.0 

0.00 

Air  Moving  Equio.'ent 


1 

SUMMATION  OF 

FAN  ELECTRICAL 

OEiiAND 

0.0 

0.00 

3 

SUMMATION  OF 

FAN  ELECTRICAL 

OEflAND 

1.3 

0.80 

4 

SUMMATION  OF 

FAN  ELECTRICAL 

DENAND 

1.8 

1.14 

5 

SUMMATION  OF 

FAN  ELECTRICAL 

DEflANO 

0.6 

0.41 

6 

SUMMATION  OF 

FAN  ELECTRICAL 

DtiNANu 

2.7 

1.74 

8 

SUMMATION  OF 

FAN  ELECTRICAL 

OcHAND 

0.8 

0.54 

9 

SUMMATION  OF 

FAN  ELECTRICAL 

omwd 

0.1 

0.05 

10 

SUMMATION  OF 

FAN  ELECTRICAL 

DEflANO 

0.4 

0.26 

11 

SUMMATION  OF 

FAN  ELECTRICAL 

DENAND 

9.5 

6.04 

12 

SUMMATION  OF 

FAN  ELECTRICAL 

DEflANO 

23.5 

14.95 

13 

SUMMATION  OF 

FAN  ELECTRICAL 

DE-NAND 

0.0 

0.01 

Sub  Total 

40.8 

25.94 

Sub  Total 

0.0 

0.00 

Hiscellaneous 

Lights 

33.0 

20.94 

Base  Utilities 

0.0 

0,00 

Misc  Equipment 

14.1 

8.94 

Sub  Total 

47.0 

29.88 

Grand  Total 


157.3  100.00 
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n 

n 

tt 

TRACE 

6  0  0 

ANALYSIS 

tt 

tt 

n 

n 

by 

tt 

u 

tnntunttttnntt*ut*tnttntnntnnnnntuuttttn*ti*t****iitnttn 


STUDY 


ENERGY  SAVINGS  OPPORTUNITY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
BENATEC  ASSOCIATES 
BUILDING  313 

Weather  File  Code: 

Location; 

Latitude: 

Longitude:  ■ 

Time  Zone: 

Elevation; 

Barometric  Pressure: 

Sutfisier  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb; 
Sumner  Design  Wet  Bulb; 
Winter  Design  Dry  Bulb; 
Summer  Ground  Relectance: 
Winter  Ground  Relectance; 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  factor: 

Enthalpy  Factor: 


CARLISLE 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 


40.2 

(deg) 

77,2 

(deg) 

5 

475 

(ft) 

29.2 

(in.  Hg) 

1.00 

1.00 

92 

(F) 

72 

(F) 

4 

(F) 

0.20 

0.20 

0.0742  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

1.0882  (Btu-min./hr/cuft/F) 
4,790.2  (Btu-min. /hr/cuft) 
4.4519  (Lb-min. /hr/cuft ! 


Design  Simulation  Period:  May  To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  CLTD/CLf  (Transfer  function  Method) 

18:27:35  2/  1/94 

CB313  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 
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AIRFLOW  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


. SYSTEM  SUMMARY- 

(Design  Airflow  Quantities) 

- - — . 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

0 

0 

0 

0 

0 

0 

2  RAO 

0 

0 

0 

0 

957 

0 

0 

3  SZ 

450 

1,600 

1,600 

2,141 

991 

0 

200 

4  SZ 

235 

2,325 

2,325 

2,837 

747 

0 

0 

5  VAV 

892 

892 

0 

1,056 

1,056 

0 

0 

6  SZ 

1,600 

3,315 

3,315 

3,765 

2,050 

0 

1,000 

7  SZ 

5,220 

5,220 

5,220 

5,220 

5,220 

0 

5,220 

8  SZ 

no 

1,100 

1,100 

1,319 

329 

0 

0 

9  SZ 

360 

1,000 

1,000 

1,215 

574 

0 

0 

10  SZ 

780 

2,400 

2,400 

2,657 

1,037 

0 

0 

11  SZ 

5,040 

11,100 

11,100 

11,100 

5,040 

0 

0 

12  SZ 

14,400 

18,000 

18,000 

18,193 

14,593 

0 

15,150 

13  FC 

0 

200 

•  200 

200 

0 

0 

0 

14  RAO 

0 

0 

0 

0 

2,358 

0 

0 

Totals 

29,087 

47,152 

46,260 

49,703 

34,952 

0 

.21,570 
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CAPACITY  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Main  Sys. 

• . Cooling . 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Heating  — 
Reheat 

Huniidif . 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Canacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  PTAC 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

2  RAD 

0.0 

0.0 

0.0 

0.0 

-90,812 

0 

0 

0 

0 

0 

-90,812 

3  SZ 

3.7 

0.0 

0.0 

3.7 

-46,846 

0 

-19,630 

0 

0 

0 

-46,846 

4  SZ 

3.2 

0.0 

0.0 

3.2 

-46,228 

0 

-8,086 

0 

0 

0 

-46,228 

5  VAV 

4.1 

0.0 

0.0 

4.1 

-17,826 

0 

-47,250 

0 

0 

0 

-65,076 

6  SZ 

5.4 

0.0 

0.0 

5.4 

-40,382 

0 

-111,002 

0 

0 

0 

-40,382 

7  SZ 

18.8 

0.0 

0.0 

18.8 

-280 

0 

-403,238 

0 

0 

0 

-280 

8  SZ 

1.6 

0.0 

0.0 

1.6 

-19,742 

0 

-2,048 

0 

0 

0 

-19,742 

9  SZ 

1.7 

0.0 

0.0 

1.7 

-20,417 

0 

-22,742 

0 

0 

0 

-20,417 

10  SZ 

3,1 

0.0 

0.0 

3.1 

-24,051 

0 

-55,065 

0 

0 

0 

-24,051 

11  SZ 

11.0 

0.0 

0.0 

11. 0 

-1,208 

0 

-395,931 

0 

0 

0 

-1,208 

12  SZ 

■36.5 

0.0 

0.0 

36.5 

-19,611 

0 

-1,047,061 

0 

0 

0 

-19,611 

13  FC 

0.0 

0.0 

0.0 

0.0 

-116 

0 

-1,117 

0 

0 

0 

-116 

14  RAO 

0.0 

0.0 

0.0 

0.0 

-215,436 

0 

0 

0 

0 

0 

-215,486 

Totals 

89.0 

0.0 

0.0 

89.0 

-543,003 

0 

-2,113,169 

0 

0 

0 

-590,253 

The  builoing  peaked  at  hour  14  month  7  with  a  capacity  of  89.0  tons 


ENGINEERING  CHECKS  -  ALTERNAnVE  2 
WALL  4  ROOF  INSULATION 

.  ENGINEERING  CHECKS 


Percent  . Cooling . Heating 


System 

Main/ 

System 

Outsicie 

Cfffl/ 

Cfffl/ 

Sq  ft 

Btuh/ 

Cfffl/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air^ 

SQ4t 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

PTAC 

o.co 

0.00 

1,088.5 

0.00 

0.00 

0.00 

1,073 

2 

Main 

RAO 

0.00 

0.00. 

0.0 

0.0 

0.00 

0.00 

-31.80 

2,856 

3 

Main 

SZ 

28.13 

1.18 

436.9 

369.7 

32.46 

1.18 

-34.60 

1,354 

4 

Main 

SZ 

10.11 

1.84 

736.5 

401.0 

29.92 

1.84 

-36.51 

1,266 

5 

Main 

VAV 

100.00 

0.51 

218.0 

427.3 

28.08 

0.00 

-37.23 

1,743 

6 

Main 

SZ 

43.27 

2.12 

612.1 

288.8 

41.55 

2.12 

-25.82 

1,564 

7 

Main 

SZ 

99.99 

11.13 

278.3 

25.0 

479.87 

11.13 

-0.60 

469 

8 

Main 

SZ 

10.00 

1.03 

683.5 

665.5 

18.03 

1.03 

-18.43 

1,071 

9 

Main 

SZ 

36.00 

1.84 

578.1 

314.5 

38.16 

1.84 

-37.53 

544 

10 

Main 

SZ 

32.50 

1.56 

780.9 

500.1 

23.99 

1.56 

-15.65 

1,537 

11 

Main 

SZ 

45.41 

2.63 

1.012.0 

385.0 

31.17 

2.63 

-0.29 

4,223 

12 

Main 

SZ 

80.00 

9.16 

493.1 

53.9 

222.81 

9.16 

-9.97 

1,966 

13 

Main 

FC 

0.00 

3.92 

4,658.1 

1,187.8 

10.10 

3.92 

-2.23 

51 

14 

Main 

RAD 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-23.72 

9,084 

Trane  Air  Conditioning  Economics  V  600 
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System  1  Peak  PTfiC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  *m*m**«  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  "> 

Mo/Hr:  7/15 

t 

Mo/Hr:  : 

?/l5 

t 

Mo/Hr:  13/  1 

Outside  Air  "> 

0ADB/W8/HR:  91/  73/  98.0 

t 

t 

OAOB;  ' 

91 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

-  0 

0.00 

Partition 

0 

0 

0.00 

t 

0 

.  0.00 

t 

0 

0  ; 

,0.00 

Exposed  floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

97.45 

% 

0 

100.00 

t 

0 

0 

104.25 

Sub  Total::) 

0 

0 

0 

97.45 

t 

0 

100.00 

t 

0 

0 

104.25 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0,00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0,00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

2.55 

i 

0.00 

t 

0 

-4.25 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

.  0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

% 

0 

*  Q 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00 

t 

0.00 

t 

0 

,  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

% 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

100.00 

* 

0 

100.00 

t 

0 

0 

100.00 

rnni 

Tu,''  r'n Ti  on 

roTinii 

--vUULino  I/UIL 

HKuH  J 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/W8/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,073 

Main  Clg  0.0 

0.0 

0.0 

0 

38.1 

30 

.7  15.4 

27.9  24.9 

15.2 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

'  0.0 

0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

Nall 

0 

0  0 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERA 

TURES 

(F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

'  Clg  Cfm/Sqft 

0.00 

SAD  8 

28.0 

38.1 

Main  Htg 

-0.0 

0 

38.1 

38.1 

Infil 

0 

0 

Clg  Cfm/Ton 

1088.50 

Plenum 

38.0 

38.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

tttntt 

Return 

38.0 

38.0 

Preheat 

-0.0 

0 

38.1 

28.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

38.0 

38.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

38.0 

38.0 

Humidif 

0.0 

0 

0.0 

0,0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

0.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Economics  .  V  600  - 
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System  2  Block  RAO  -  RADIATION 

COOLING  COIL  PEAK  nnunnututunuunttm*  CLG  SPACE  PEAK  *n*<:«*^:r**  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

Mo/Hr:  0/  0 

* 

(lo/Hr: 

0/  0 

Mo/Hr;  13/  1 

Outside  Air  — > 

OADB/WB/KR; 

0/  0/  0.0 

t 

t 

0AD8: 

0 

* 

t 

DADS;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

% 

Sensible 

Of  Tot 

i 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

w 

i 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

-4,950 

-4,950 

5.45 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

-11,004 

-11,004 

12.12 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

% 

-7,345 

-7,345 

8.09 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

-885 

-885 

0.98 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

-66,628 

-66,628 

73.37 

Sub  Total::) 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-90,812 

-90,812 

100.00 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00 

i 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

O' 

0 

O.oc 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  fan  Heat 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

OV/UNDR  Siring 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00 

t 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

-90,812 

-90,812 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  DB/NB/HR 

Gross  Total  Glass  (sf) 

(t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F- 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,856 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

342 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

5,0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

O.o 

0.0  0.0 

Roof 

2,153 

0 

0 

Totals 

0.0 

0.0 

Wall  . 

2,453 

305 

12 

_ upfiTTMn  mil  ^PiFPTTnw _ 

-ATOCl  nuc  ( ^ 

__rurTuccDTur 

C'ucrvc 

TCMnrnA 

Tiirrn  (t 

‘ntnliriu  vUXL  wCLLLiiUn 

nlniLUnO 

1  1  uf\co  irj  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg 

-90.8 

0 

0.0 

0.0 

Infil 

0 

957 

Clg  Cfm/Ton 

0.00 

Plenum 

.0.0 

68. C 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfin 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68..  0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-90.8 

ftuxil 

0 

0 

Htg  Btuh/SqFt 

-31.80 

Fn  Frict 

0.0 

0.0 
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Systein  3  Peak  SZ  '  SINGLE  ZONE 
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tnnttnunnnnnnn  COOLING  COIL  PEAK  nunnununnntnuntnn  CLG  SPACE  PEAK  tnnutun  HEATING  COIL  PEAK  ttntttt 


Peaked  at  Time  — > 

Mo/Hr;  : 

T/14 

* 

Mo/Hr: 

7/17 

* 

Mo/Hr:  13/  1 

Outside  Air  -> 

OADB/WB/HR;  ' 

11/  74/105.0 

t 

t 

OAOB: 

89 

t 

± 

OADB:  4 

■  >:  _  : 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

X 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(‘4) 

t 

(Btuh) 

W 

X 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

X 

0 

0 

0.00 

Roof  Cond 

3,507 

0 

3,507 

7.98 

t 

4,332 

19.83 

X 

-3,592 

-3,592 

7.67 

Glass  Solar 

408 

0 

408 

0.93 

t 

310 

1.42 

X 

0 

0 

0.00 

Glass  Cond 

101 

0 

101 

0.23 

t 

104 

0.47 

X 

-507 

-507 

1.08 

Wall  Cond 

2,526 

0 

2,526 

5.75 

i 

2,710 

12.40 

X 

.-5,100 

-5,100 

10.89 

Partition 

0 

0 

0.00 

t 

0 

.  0.00 

X 

0 

.0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

X 

0 

0 

0.00 

Infiltration 

16,497 

16,497 

37.53 

* 

8,353 

38.23 

X 

-37,646 

-37,-646 

80.36 

Sub  Total") 

23,040 

0 

23,040 

52.42 

t 

15,808 

72.35 

X 

-46,846 

-46,846 

100.00 

Internal  Loads 

t 

X 

Lights 

4,429 

0 

4,429 

10.08 

% 

5,365 

24.55 

X 

0 

0 

0.00 

People 

700 

700 

1.59 

* 

677 

3.10 

X 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

X 

0 

0.00 

X 

0 

0 

0.00 

Sub  Total") 

5,129 

0 

0 

5,129 

11.67 

X 

6,042 

27.65 

X 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

% 

0 

0.00 

X 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

13,733 

31.25 

X 

0 

0.00 

X 

0 

0 

0.00 

Sup.  Fan  Heat 

2,048 

4.66 

X 

0.00 

X 

0 

0.00 

Ret.  Fan  Heat 

0 

.0 

0.00 

X 

0.00 

X 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

X 

0.00 

X 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

% 

0 

0.00 

X 

0 

a 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

.  0.00 

X 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

X 

% 

0.00 

X 

X 

0 

0.00 

Grand  Total::) 

28,170 

0 

0 

43,951 

100.00 

X  ' 

21,850 

100.00 

X 

-46,846 

-46,846 

100.00 

THA  r»nTi  rri 

r/'TTnit 

- UUULintJ  UUIL  OLLCUliUn - 

HKun  J 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(tibh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,354 

Main  Clg  3.7 

44.0 

30.1 

1,600 

79.4  68.6  90.7 

61.3  60.5 

79.6 

Part 

*0 

Aux  Clg  0.0- 

0.0 

0.0 

0 

0,0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,354 

0  0 

Totals  3.7 

44.0 

Wall  . 

1,386 

14  1 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cfm) 

-ENGINEERING  ( 

:heckS" 

"TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  it  OA 

28.1 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

450 

0 

'  Clg  Cfm/Sqft 

1.18 

SAD8 

62.5 

94.9 

Main  Htg 

-46.8 

1,600 

68.0 

94.9 

Infil 

541 

541 

Clg  Cfm/Ton 

436.85 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,600 

1,600 

Clg  Sqft/Ton 

369.68 

Return 

75.0 

68.0 

Preheat 

-19.6 

1,600 

50.0 

61.3 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

32.46 

Ret/OA 

79.4 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,600 

1,600 

No.  People 

9 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

450 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffl  Exh 

200 

0 

Htg  Cfm/SqFt 

1.18 

Fn  BldTO 

0.2 

0.0 

Total 

-46.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.60 

Fn  Frict 

0.7 

0.0 

-[ 
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System  4  Peak  SZ  ■  SINGLE  ZONE 

COOLING  COIL  PEAK  *i:*»*********»«*4:n**n*}:«*i**  CLG  SPACE  PEAK  ntnnnn*  HEATING  COIL  PEAK 


Peaked  at  Time  :=> 

Mo/Hr:  7/14 

t 

Mo/Hr:  7/17  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

0AD8/WB/HR:  91/  74/105.0 

t 

t 

0A08;  89  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space  Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens 

;.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh)  {%)  * 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Roof  Cond 

3,258 

0 

3,258 

8.60 

t 

3,972  17.26  * 

-3,358  -3,358 

7.26 

Glass  Solar 

3,056 

0 

3,056 

8.07 

t 

2,417  10.50  * 

0  0 

0.00 

Glass  Cond 

504 

0 

504 

1.33 

t 

512  2.23  * 

-2,561  -2,561 

5.54 

Wall  Cond 

2,165 

0 

2,165 

5.71 

t 

2.663  11.57  * 

-4,618  -4,618 

9.99 

Partition 

0 

0 

0.00 

t 

0  -  0.00  * 

or  .0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Infiltration 

14,531 

14,531 

38.36 

t 

7,919  34.41  * 

-35,691  -35,691 

77.21 

Sub  Total") 

23,515 

0 

23,515 

62.07 

t 

17,482  75.96  * 

-46,228  -46,228  ' 

100.00 

Internal  Loads 

t 

Lights 

4,025 

0 

4,025 

10.62 

t 

4,900  21.29  * 

0  0 

0.00 

People 

703 

703 

1.85 

t 

633  2.75  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Sub  Total::) 

4,727 

0 

0 

4,727 

12.48 

t 

5,533  24.04  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  ^ 

0  0 

0.00 

Outside  Air 

0 

0 

0 

6,664 

17.59 

t 

0  0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

2,976 

7.86 

t 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00  ♦ 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

28,243 

0 

0 

37,883 

100.00 

t 

23,015  100.00  ^ 

-46,228  -46,228 

100.00 

An  A  j 

Til  A  .^ATI  AT 

■1  r/iTTAVI _ 

- ARPflq - 

n  rvun  w 

Total  Capacity 

Sens  Cao. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  OB/KB/HR 

Gross  Total  Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

1,266 

Main  Clg  3.2 

37.9 

29.0 

2,325 

76.6  67.6  89 

.9 

64.7  62.8  85.1 

Part 

0 

Aux  Clg  0.0' 

0.0 

0.0 

0 

0.0,  0.0  0 

.0' 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0 

.0 

0.0  0.0  0.0 

Roof 

1,266 

0  0 

Totals  3.2 

37.9 

Wall  , 

1,314 

71  5 

urATTur  /'niF  cci  rz'TTnvi  _ 

ATnci nuc  (rim) 

-  --fWfiTNrFRTNG  CHECKS-- 

--TEMPFRATURFS  fFl  — 

HiniLUnJ 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

10.1 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Oeg  F 

Vent 

235 

0  Clg  Cfm/Sqft 

1.84 

SA08  65.9 

86.3 

Main  Htg  -46.2 

2,325  68.0 

86.3 

Infil 

512 

512  Clg  Cfm/Ton 

736.49 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

2,325 

2,325  Clg  Sqft/Ton 

401.03 

Return  75.0 

68.0 

Preheat  -8.,1 

2,325  61.5 

64.7 

Mincfm 

0 

0  Clg  Btuh/Sqft 

29.92 

Ret/OA  76.6 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

2,325 

2,325  No.  People 

8 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

235 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.3 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/Sqft 

1.84 

Fn  BldTO  0.2 

0.0 

Total  -46.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-36.51 

Fn  Frict  0.7 

0.0 

Trane  Air  Conditioning  Econoirics 
By:  Trane  Customer  Direct  Service  Network 

System  5  Block  VAV  -  VARIABLE  AIR  VOLUME 

COCLING  COIL  PEAK  CLG  SPACE  PEAK  HEATING  COIL  PEAK  *****ttt 


Peaked  at  Time  — > 

Ma/Hr:  7/14 

t 

Mo/Hr:  7/17  » 

Mo/Hr:,  13/  1 

Outside  Air  =:> 

OADB/WB/HR:  91/  74/105.0 

t 

t 

OADB:  89  * 

i 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Perent 

t 

Space  Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sen 

iS.tLat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible  Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

fStuhl 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

i 

(Btuh)  (%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0  0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

.  0.00 

Glass  Solar 

4,737 

0 

4,737 

9.65 

t 

8,710  42.72  * 

0 

0 

0.00 

Glass  Cond 

i,101 

0 

1,101 

2.24 

t 

1,126  5.52  * 

-5,505 

-5,505 

30.88 

Wall  Cond 

207 

24 

231 

0.47 

% 

210  1.03  * 

-818 

-914 

5.12 

Partition 

0 

0 

0.00 

% 

0  0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

.  0  0.00  * 

0 

0 

0.00 

Infiltration 

7,075 

7,075 

14.41 

t 

2,531  12.42  ^ 

'11,403 

-11,408 

64.00 

Sub  Total") 

13,120 

24 

13,144 

26.78 

t 

12,577  61.69  * 

-17,731 

-17,826 

100.00 

Internal  Loads 

t 

t 

Lights 

5,718 

0 

5,718 

11.65 

t 

6,926  33.98  * 

0 

0 

0.00 

People 

904 

904 

1.84 

t 

874  4.29  ^ 

0 

0 

0.00 

disc 

0 

0 

0  0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Sub  Total—) 

6,622 

0 

0  6,622 

13.49 

t 

7,800  38.26  ^ 

0 

0 

0.00 

Ceiling  Load 

3 

“3 

0 

0.00 

* 

9  0.04  * 

-95 

0 

0.00 

Outside  Air 

0 

0 

0  28,391 

57.84 

t 

0  0.00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

935 

1.9C 

i 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

,0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Siring 

0 

0 

0.00 

t 

0  0.00  ^ 

0 

0 

0.00 

Exhaust  Heat 

'4 

0  -4 

'0.01 

t 

.  0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0  0 

-0.00 

t 

t 

o.oc  * 

0 

0.00 

Grand  Total—) 

19,746 

17 

0  49,088 

100.00 

20,386  100.00 

-17,826 

-17,826 

100.00 

TV!;*  r-nii  cnr/^TTOki 

AnrAO.. 

.1  Nb  k/Ui L  bcLtv  1  luN 

hKlHo  - - 

Total  Capacity 

Sens  Cap. 

Ceil  Airfl  Entering  0B/W8/HR 

Leaving  D8/WB/Hfi 

Gross  Total 

Glass  (sf) 

'  W  i 

(Tons) 

(Mbh) 

(Mbh) 

icfi!i)  Deg  F  Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor  1,748 

J 

Main  Clg  4.1 

49.1 

27.1 

657  90.5  74, 

,3  105, 

.0 

52.7  51.7  56.9 

Part 

0 

Aux  Clg  0.0  ' 

0.0 

0.0 

0  0.0  0 

.0  0.0 

0.0  0.0  0.0 

ExFlr 

.0  ' 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0, 

.0  0 

.0 

0.0  0.0  0.0 

Roof 

0 

0  0 

Totals  4.1 

49.1 

Wall 

420  ,  153  36 

urATTkir  rnTi  CCI  mTHW------ 

_  --ruf^TKircDTWc 

_ 

HiKi  lUhO  \ C T fll  j 

UMkii  nLui\a.tiu 

1  Li  Ir  Lf\n  I  UAlD  \  r  ; 

Capacity 

Coil  Airfl  Ent 

Lvg  Type  ( 

Pooling 

Heating  Clg  %  OA 

,  100.0 

Type  Clg 

Htg 

(Hbh) 

(cfm)  Deg  F 

Deg  F  Vent 

892 

0  '  Clg  Cfm/Sqft 

0.51  ! 

3AD8  54.0 

68.1 

Main  Htg  -17.8 

0  0.0 

0.0  Infil 

164 

164  Clg  Cfm/Ton 

218.01 

Plenum  75.0 

67.8 

Aux  Htg  0.0 

0  0.0 

0.0  Supply 

892 

0  Clg  Sqft/Ton 

427.31 

Return  75.0 

67.8 

Preheat  -47.2 

892  4.0 

52.7  Mincfm 

0 

0  Clg  Btuh/Sqft 

28.08 

Ret/OA  90.5 

4.C 

Reheat  -0.0 

0  0.0 

0.0  Return 

892 

0  No.  People 

11 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0  Exhaust 

892 

0  Htg  %  OA 

0.0 

Fn  MtrTO  0.3 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0  Rm  Exh 

0 

0  Htg  Cfffl/SqFt 

0.00 

Fn  BldTO  0.2 

O.C 

Total  -65.1 

Auxil 

0 

0  Htg  Btuh/SqFt 

-37.23 

Fn  Frict  0.7 

0.0 

V  600 
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System  6  Peak  SZ  -  SINGLE  ZONE 

nttttntuuiunntntt  COOLING  COIL  PEAK  *********J:^:****i;:|:*»»*)(:****i:*****  CLG  SPACE  PEAK  tnntttntt  HEATING  COIL  PEAK  ttttttt* 


Peaked  at  Time  "> 

Mo/Hr: 

7/14 

% 

Mo/Hr; 

7/17 

* 

Mo/Hr:  13/  1 

Outside  Air  :o 

CADB/KB/HR:  ' 

91/  74/105.0 

t 

t 

OADB: 

89 

* 

i 

OADB:  4 

■ ..  ' 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens.tLat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^.) 

i 

(Btuh) 

(%) 

i 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

% 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Glass  Solar 

5,265 

0 

5,265 

8.10 

t 

5,850 

27.08 

t 

0 

0 

0.00 

Glass  Cond 

1,038 

0 

1,038 

1.60 

t 

1,030 

4.77 

t 

'5,269 

-5,269 

13.05 

Wall  Cond 

920 

97 

1,017 

1.57 

t 

984 

4.55 

t 

-3,385 

-3,741 

9.27 

Partition 

0 

0 

0.00 

i 

0 

•  0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0,00 

X 

0 

0 

0.00 

Infiltration 

10,473 

10,478 

16.12 

1 

6,961 

32.22 

X 

-31,372 

-31,372 

77.69 

Sub  Total—) 

17,701 

97 

17,798 

27.39 

14,824 

68,62 

t 

'40,025 

-40,382 

100.00 

Internal  Loads 

■i- 

X 

Lights 

4,900 

0 

4,900 

7.54 

* 

5,981 

27.69 

X 

0 

0 

0.00 

People 

861 

861 

1.32 

782 

3.62 

X 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

O.GO 

0 

0.00 

i 

0 

0 

0.00 

Sub  Total—) 

5,761 

..  0 

0 

5,761 

8.86 

6,763 

31.31 

X 

0 

0 

0.00 

Ceiling  Load 

14 

-14 

0 

0.00 

X 

15 

0.07 

X 

'43 

0 

0.00 

Outside  Air 

0 

0 

0 

37,218 

57.27 

t 

0 

0.00 

X 

0 

0 

0.00 

Sup.  Fan  Heat 

4,243 

6.53 

t 

0.00 

X 

0 

o.oc 

Ret.  Fan  Heat 

0 

.  0 

0.00 

X 

0.00 

X 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

■'  0.00 

X 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

'0.00 

i 

0 

-0.00 

t 

0 

0 

O.OG 

Exhaust  Heat 

-32 

0 

'32 

-0.05 

t 

0.00 

X 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

X 

X 

0 

o.oc 

Grand  Total—) 

23,476 

52 

0 

64,989 

100.00 

t 

21,602 

100.00 

X 

-40,068 

'40,382 

100.00 

_ rnni  Tkin  rnri  oci  rrTinu _ 

-AOr6Q _ 

- LUuLlTTb  lUlL  QCLtUllUn 

Hi\LHO - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/fIS/Hfi 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf)  (i) 

(Tons) 

(Mbh) 

(libh) 

(cfm) 

Oeg  F  Deg  F  Grai 

ns 

Deg  F  Deg  F 

Grains 

Floor  1,564 

Main  Clg  5.4 

65.0 

51.5 

3,315 

82.5  71. 

3  100 

.2 

67.8  65.9 

95.1 

Part 

0 

Aux  Clg  O.O’ 

0.0 

0.0 

0 

0.0,  0, 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

.0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0,0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  5.4 

65.0 

Wall  1,155 

146  13 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cffii) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  \  OA 

48.3 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

i,60C 

0 

Clg  Cfm/Sqft 

2.12 

SADB 

69.0 

79.1 

Main  Htg 

-40.4 

3,315 

67.9 

79.1 

Infil 

450 

450 

Clg  Cfm/Ton 

612.11 

Plenuin 

75.0 

67.^9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,315 

3,315 

Clg  Sqft/Ton 

288.79 

Return 

75.0 

67.9 

Preheat 

-111.0 

3,315 

37.1 

67,8 

Mincfffl 

0 

0 

Clg  Btuh/Sqft 

41.55 

Ret/OA 

82.5 

67.9 

Reheat 

0.0 

0 

0.0 

0,0 

Return 

2,765 

3,315 

No.  People 

10 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,050 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.3 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

1,000 

0 

Htg  Cfm/SqFt 

2.12 

Fn  81dT0 

0.2 

0.0 

Total 

-40-.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-25.82 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 
8y:  Trane  Customer  Direct  Service  Network 

System  7  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  :t:«r»**«***:r*j:*)t:***i:*****i:»**i:j;  CLG  SPACE  PEAK  nnnnnn  HEATING  COIL  PEAK  ntnttt 


Peaked  at  Time  : 

Mo/Hr:  7/14 

* 

Mo/Hr: 

7/15 

* 

Mo/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HR;  91/  74/105.0 

* 

i 

OADB: 

91 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

(%) 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00. 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

.  Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

:  Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Partition 

78 

78 

0.03 

t 

78 

99.95 

t 

-280 

-280 

99.98 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.02 

t 

0 

0 

0.02 

Sub  Total::) 

73 

0 

78 

0.03 

t 

78 

99.97 

t 

-280 

-280 

100.00 

Internal  Loads 

* 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

O.OC 

Mi  sc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Sub  Total::) 

Q 

c 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

O.OC 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

224,979 

99.97 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

i 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

- 

0.00 

i 

0 

.  0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.03 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00 

t 

0 

O.OC 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

78 

0 

0 

225,057 

100.00 

t 

78 

100.00 

t 

-280 

-280 

100.00 

— - . COOLING  COIL  SELECTION . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR  Leaving  DB/WB/HR 
(Tons)  (Nbh)  (Mbh)  (cfm)  Oeg  F  Deg  F  Grains  Deg  F  Deg  F  Grains 
Main  Clg  18.8  225.1  88.1  5,220  90.5  74.3  105.0  75.0  62.7  67.5 

Aux  Clg  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  0.0  0.0 

Opt  Vent  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  0.0  0.0 

Totals  18.8  225.1 

— — - . HEATING  COIL  SELECTION . AIRFLOWS  (cfm) . ENGINEERING  CHECKS-  -TEMPERATURES  (F)— 


*■ 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

100.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

5,220 

0 

'  Clg  Cfm/Sqft 

11.13 

SAD8 

75.0 

68.0 

Main  Htg 

-0.3 

5,220 

68.0 

68.0 

Infil 

0 

0 

Clg  Cfm/Ton 

278.34 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5,220 

5,220 

Clg  Sqft/Ton 

25.01 

Return 

75.0 

68.0 

Preheat 

-403.2 

5,220 

4.0 

75.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

479.87 

Ret/OA 

90.5 

68.0 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

0 

5,220 

No.  People 

0 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  1  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

5,220 

0 

Htg  Cfm/SqFt 

11.13 

Fn  BldTD 

0.0 

0.0 

Total 

-0.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-0.60 

Fn  Frict 

0.0 

0.0 

Gross  Total 
Floor 
Part 
ExFlr 
Roof 
Wall 


-AREAS . 

Glass  (sf)  (%) 
469  .  i 

108 
0 

0  0  0 

0  0  0 
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Trane  Air  Conditioning  Econoitics 

By:  Trane  Customer  Direct  Service  Network 

System  8  Peak  SZ  -  SINGLE  ZONE 


COOLING  COIL  PEAK  nnnunnmnnnnnnxnn  CLG  SPACE  PEAK  HEATING  COIL  PEAK  tmttn 

Peaked  at  Time  =:>  ilo/Hr:  7/14  *  Ho/Hr:  7/12  *  Mo/Hr:  13/  1 


Outside  Air  "> 

OAOe/W8/HR:  91/  74/105.0 

t 

t 

OADB;  87  * 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Met 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(‘<) 

i 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

3,225 

0 

3,225 

16.70 

t 

4,275 

33.65  * 

0 

0 

0.00 

Glass  Cond 

532 

0 

532 

2.76 

t 

392 

3.08  * 

-2,702 

-2,702 

13.69 

Wall  Cond 

545 

58 

603 

3.12 

t 

507 

3.99  * 

-1,629 

-1,802 

9.13 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

6,354 

6,354 

32.90 

t 

2,809 

22.11  * 

-15,238 

-15,238 

77.18 

Sub  Total") 

10,656 

58 

10,714 

55.48 

t 

7,983 

62.83  * 

-19,569 

-19,742 

100.00 

Internal  Loads 

t 

t 

Lights 

3,405 

0 

3,405 

17.65 

i 

3,997 

31.46  * 

0 

0 

0.00 

People 

594 

594 

3.08 

t 

714 

5.62  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Total  —  ) 

3,999 

0 

0 

3,999 

20.71 

4,711 

37.08  ^ 

0 

0 

0.00 

Ceiling  Load 

13 

-13 

0 

0.00 

% 

12 

0.09  * 

-38 

0 

0.00 

Outside  Air 

0 

0 

0 

3,195 

16.54 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

1,408 

7.29 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-0.00 

* 

0 

-0.00  * 

0 

0 

0.00 

Exhaust  Heat 

-5 

0 

-5 

-0.02 

0.00  * 

0 

0.00 

Terfilinal  Bypass 

0 

0 

0 

0.00 

t 

f 

0.00  ^ 
t 

0 

0.00 

Grand  Total  —  ) 

14,668 

4i 

0 

19,311 

100.00 

t 

12,706 

100.00  * 

-19,607 

-19,742 

100.00 

rnni  Tkir  mi  cci  miriM _ 

._AnC  AP 

- ~OUULilio  llil  atltUlIUn 

’-ftKtftS - - — 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,071 

Main  Clg  1.6 

19.3 

15.0 

1,100 

76.6  67 

.5  89, 

.0 

63.2  62.3 

84.8 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

,0  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  1.6 

19.3 

Nall 

561  75  13 

UrATTKIK' 

rnr t  on  minw 

AT  OCf  niilO  /n-fm  \ 

r  k 

lATkirrnY  wA 

Atir  Al/A 

/r\ 

lUlL  otutl  1  lUfi 

- HiKrLUWo  iCTftlj 

-I tnKLKHiuKtD  - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

10.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

no 

0  Clg  Cfm/Sqft 

1.03  SA08  64.4 

84.4 

Main  Htg  -19.7 

1,100 

67.9 

84.4 

Infil 

219 

219  Clg  Cfm/Ton 

683.54  Plenum  75.0 

67.9 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,100 

1,100  Clg  Sqft/Ton 

665.52  Return  75.0 

67.9 

Preheat  -2.0 

1,100 

61.5 

63.2 

Mincfm 

0 

0  Clg  Btuh/Sqft 

18.03  Ret/OA  76.6 

67.9 

Reheat  0.0 

0. 

0.0 

0.0 

Return 

1,100 

1,100  No. 

People 

7  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

no 

0  Htg 

1  OA 

0.0  Fn  MtrTO  0.3 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.03  Fn  BldTO  0,2 

0.0 

Total  -19.7 

Auxil 

0 

0  Htg  Btuh/SqFt 

-18.43  Fn  Frict  0.7 

O.C 
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System  9  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  ***^:***4:*i:*^:*J:*i:****<:**s:»****i:**  CLG  SPACE  PEAK  ttuntutu  HEATING  COIL  PEAK  ttttttn 


Peaked  at  Time  : 

:r  > 

fia/Hr;  7/14 

i 

Ho/Hr: 

7/17 

t 

Mo/Hr:.  13/1 

Outside  Air  ::> 

OP 

iDb/z^S/HR:  < 

HI  74/105.0 

t 

t 

0AD8: 

89 

t 

± 

OAD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Ut. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuhj 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%) 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

i,065 

0 

1,065 

5.13 

t 

1,386 

14.14 

-1,238 

-1,238 

6.06 

Glass  Solar 

2,026 

0 

2,026 

9.76 

i 

1,665 

16.98 

t 

0 

0 

0.00 

Glass  Cond 

514 

0 

514 

2.47 

t 

514 

5.24 

t 

-2,607 

-2,607 

12.77 

Nall  Cond 

485 

0 

485 

2.34 

t 

574 

5.86 

t 

-1,633 

-1,633 

8.00 

Partition 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

5,408 

5,408 

26.05 

3,315 

33.80 

t 

-14,939 

-14,939 

73.17 

:  Sub  Total::) 

9,498 

0 

9,498 

45.76 

7,453 

76.01 

t 

-20,417 

-20,417 

100,00 

Internal  Loads 

i 

Lights 

1,729 

0 

1,729 

8.33 

i 

2,080 

21.22 

0 

0 

0.00 

People 

311 

311 

1.50 

272 

2.77 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

0 

0,00 

:|C 

.,0 

0 

0.00 

Sub  Total::) 

2,040 

0 

0 

2,040 

9.83 

2,352 

23.99 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

9,076 

43.73 

t 

0 

0,00 

i 

0 

0 

0.00 

Sup.  Fan  Heat 

142 

0.69 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0,00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-O-OO 

t 

0 

-0.00 

t 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0,00 

0 

o.oc 

Terminal  Bypass 

0 

G 

0 

0.00 

t 

t 

0.00 

t 

± 

0 

0.00 

Grand  Total::) 

11,539 

0 

0 

20,757 

100.00 

t 

9,806 

100.00 

t 

-20,417 

-20,417 

100.00 

COOLING  COL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  08/WB/HR 

Gross  Total  Glass  (sf) 

(^i) 

(Tons) 

(Mbh)  (Hbh) 

(C'lTl) 

Deg  F 

Deg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

544 

Wain  Clg 

1.7 

20.8 

15.8 

1,000 

80.6 

70.2  97.2 

65.9 

64.3  90.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFir 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0,0 

Roof 

544 

0 

0 

Totals 

1.7 

20.8 

Wall 

550 

72 

13 

nnii  ^Fi  FTTiriN _ 

-AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (f)— 

■  ntR 1 inu 

uUlL  jlLuUI  iUfi 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

36.0 

Type 

Clg 

Htg 

(Mbh) 

(cfffl) 

Deg  f 

Oeg  F 

Vent 

360 

0 

'  Clg  Cfm/Sqft 

1.84 

SAD  8 

66.0 

86.8 

Main  Htg 

-20.4 

1,000 

68,0 

86.8 

Infil 

214 

214 

Clg  Cfro/Ton 

578.11 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0,0 

Supply 

1,000 

1,000 

Clg  Sqft/Ton 

314.49 

Return 

75.0 

68.0 

Preheat 

-22.7 

1,000 

45.0 

65.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

38.16 

Ret/OA 

80.6 

68. C 

Reheat 

0.0 

0. 

0.0 

0,0 

Return 

1,000 

1,000 

No.  People 

4 

Bunarnd 

75,0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

360 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffi  Exh 

0 

0 

Htg  Cfffl/SqFt 

1.84 

Fn  BldTO 

0.0 

0.0 

Total 

-20.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-37.53 

Fn  Frict 

0.1 

o.c 

Trane  Air  Conditioning  cconoEics 
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System  10  Peak  3Z  ■  SINGLE  ZONE 

coCLING  COIL  PEAK  n******************************  CLG  SPACE  PEAK  tttttnnttt  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Time  -> 

No/Hr;  7/14 

* 

Mo/Hr:  ; 

?/l7 

t 

Mo/Hr:. 13/  1 

Outside  Air 

0ACB/W8/HR:  91/  74/105.0 

* 

% 

OAOB;  1 

39 

% 

± 

0AD6:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sen 

s.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

[%) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0,00 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

4,550 

0 

4,550 

12.34 

t 

i,Jll 

28.15 

t 

0 

0 

0.00 

Glass  Cond 

807 

0 

807 

2.19 

t 

820 

4.83 

* 

-4,098 

-4,098 

17.04 

Wall  Cond 

552 

62 

614 

1.67 

i 

601 

3.54 

-1,822 

-2,026 

8.42 

Partition 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Exposed  floor 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

6,080 

6,080 

16.49 

* 

3,978 

23.43 

% 

-17,927 

-17,927 

74.54 

Sub  Total—) 

11,939 

62 

12,051 

32.68 

t 

10,175 

59.95 

-23,847 

-24,051 

100.00 

Internal  Loads 

i 

* 

Lights 

4,886 

0 

4,866 

13.25 

* 

6,020 

35.46 

t 

0 

0 

0.00 

People 

853 

853 

2.31 

i 

769 

4.53 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

5,739 

0 

0 

5,739 

15.56 

6,788 

39.99 

0 

0 

0.00 

Ceiling  Load 

10 

'10 

0 

0.00 

% 

11 

0.06 

t 

'32 

0 

0.00 

Outside  Air 

0 

0 

0 

18,423 

49.96 

t 

0 

0.00 

% 

0 

0 

0.00 

Sup,  Fan  Heat 

683 

1.85 

t 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

-0.00 

Exhaust  Heat 

*17 

0 

'17 

'0.05 

t 

0,00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

17,738 

35 

0 

T  vtA  Am  1  rr 

36,879 

1  TATTnil _ 

100.00 

t 

16,974 

100.00 

t 

-23,879 

-24,051 

— - 

100.00 

- lUULiriU  UUiL  - 

M  fxLnO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  08/W8/HR 

Gross  Total 

Glass  (s 

f)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Oeg  F  Grains 

Oeg  F  Deg  F 

Grains 

floor  1, 

,537 

Main  Clg  3.1 

36.9 

29.5 

2,400 

80.1  70.2  98.3 

68.2  66.0 

94.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0.0  ( 

).0 

0.0  0.0 

0.0 

Exflr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  3.1 

*  36.9 

Wall 

660 

114  17 

. HEATING 

COIL  SELECTION . 

. AIRFLOWS  (( 

:f(n)- 

ENGINEERING  CHECKS-- 

-TEMPERATURES  (f)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

32.5 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

780 

0 

'  Clg  Cfm/Sqft 

1.56 

SAD  8 

68.5 

77.1 

Main  Htg 

-24.1 

2,400 

67.9 

77.1 

Infil 

257 

257 

Clg  Cfm/Ton 

780,93 

Plenum 

75.0 

67.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

2,400 

2,400 

Clg  Sqft/Ton 

500.12 

Return 

75.0 

67.9 

Preheat 

-55.1 

2,400 

47.2 

68.2 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

23.99 

Ret/OA 

80.1 

67.9 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

2,400 

2,400 

No.  People 

10 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

780 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.1 

0,0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.56 

Fn  BldTO 

0.0 

O.C 

Total 

-24.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-15.65 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  EconoiTics 

By:  Trane  CustoiBer  Direct  Service  Network 
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System  11  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  4:***:^***')f:**)J:*******1::»:**^:**** CLG  SPACE  PEAK  ****l****^:*:|:  HEATING  COIL  PEAK  **1:**»*1: 


Peaked  at  Time  -> 

Mo/Hr;  : 

1/14 

t 

Ko/Hr: 

7/22  * 

Mo/Hr:  13/  1 

Outside  Air 

0AD6/WB/HR;  ' 

11/  74/105.0 

t 

t 

0AD3: 

79  t 

0AD8: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

% 

(Btuh) 

(%)  * 

(Btuh)  (Btuh) 

W 

Skylite  Soir 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  ^ 

0 

0 

0.00 

Glass  Solar 

,  0 

0 

0 

c.oo 

0 

0.00  ^ 

0 

0 

0.00 

Glass  Cond 

'  0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  ^ 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0 

0.00  ^ 

0 

0 

60.74 

Sub  Total::> 

0 

0 

0 

o.co 

i 

0 

0.00  * 

0 

0 

60.74 

Internal  Loads 

% 

Lights 

13,815 

0 

13, .515 

10.50 

* 

18,290 

76.69  * 

0 

0 

0.00 

.  People 

2,183 

2,183 

1.66 

i 

5,560 

23.31  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

O.OC 

0 

0.00  ^ 

0 

0 

0.00 

Sub  Total  —  ) 

15,998 

0 

0 

15,998 

12.15 

* 

23,851 

100.00  ^ 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

99,839 

75.85 

* 

0 

0..00  * 

0 

0 

0,00 

Sup.  Fan  Heat 

15,787 

11.99 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR.  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

39.26 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

% 

t 

0.00  ^ 
t 

0 

0.00 

Grand  Total  —  ) 

15,998 

0 

0 

131,624 

100,00 

t 

23,851 

100.00  ^ 

0 

0 

100.00 

_ rnoi 

TMA  rrii 

cri  CrTTHt’-- 

--.-ADCAO-. 

V  u  u  L 

,  liVJ  I'jil 

.  btltlliUl'l - 

RKchCi 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

I  w 

(Tons) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

4,223 

Main  Clg  11.0 

131.6 

115,8 

11, 1C 

i'O 

82.0  71 

.6  102.7 

71.7  68.4 

101.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0,0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  11.0 

131.6  * 

Nall 

0 

0  0 

_ ucATTkir  rnri  cci  crrmy _ 

_  ATnciniiic'  f 

_ cwATMcroTwr  rurrii'O-- 

--TCMnroATttnro  (c\ 

rttnlinU  UUiL  otLtviiUM 

- ftlKrLUWD  ICTmj 

-  — tnolnCLKlnu  UntlAO 

\ cnHtKH 1 UKco  [r ) — 

Capacity 

Coil  Airf 

1  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  t  OA 

45.4 

Type 

Clg 

Htg 

(Mbh) 

(cfa) 

Deg  F 

Deg  F 

Vent 

5,040 

0  ■  Clg  Cfm/Sqft 

2.63 

SAD8 

73.0 

68.1 

Main  Htg  -1.2 

11,100 

68.0 

63.1 

Infil 

0 

0  Clg  Cfra/Ton 

1011.97 

Plenum 

75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

11,100 

11,100  Clg  Sqft/Ton 

385.00 

Return 

75.0 

68.0 

Preheat  -395.9 

11,100 

38.9 

71.7 

Nincfm 

0 

0  Clg  Btuh/Sqft 

31.17 

Ret/OA 

82.0 

68.0 

Reheat  0.0 

0. 

0.0 

0.0 

Return 

11,100 

11,100  No 

.  People 

28 

Runarnd 

75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

5,040 

0  Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/Sqft 

2.63 

Fn  81dT0 

0,2 

0.0 

Total  -1.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-0.29 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Ecanoicics 

By:  Trane  Customer  Direct  Service  Network 
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System  12  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  *«*i:**********<:**rr**r**t4**)f:**  CLG  SPACE  PEAK  ***»**tt***<:  HEATING  COIL  PEAK  ttnttn 


Peaked  at  Time  =:> 

Mo/Hr;  7/14 

i 

Mo/Hr:  7/20  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

0AD8/WB/HR:  91/  74/105.0 

t 

0AD8:  83  * 

t 

OftDB;  4 

Space 

Ret.  Air 

Ret.  Air 

N'et 

Percnt 

t 

Space  Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sen; 

i.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(t) 

t 

(Btuh)  {%)  * 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0  0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Roof  Cond 

3,816 

0 

3,816 

0.87 

t 

4,109  7.20  * 

-4,473  -4,473 

22.81 

Glass  Solar 

0 

0 

0 

0.00 

0  0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0  0.00  4^ 

0  0 

0.00 

Wall  Cond 

384 

0 

384 

0.09 

t 

481  0.84  * 

-1,693  -1,693 

8.63 

Partition 

0 

0 

0,00 

* 

0  0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00,  * 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

■Jf 

0  0.00  * 

-13,445  -13,445 

68.56 

Sub  Total”) 

4,199 

0 

4,199 

0.96 

t 

4,591  8.04  * 

-19,610  -19,610 

100.00 

Internal  Loads 

i 

t 

Lights 

6,341 

0 

6,541 

1.45 

* 

8,153  14.28  * 

0  0 

0.00 

People 

1,049 

1,049 

0.24 

2,032  3.56  * 

0  0 

O.OC 

Misc 

9,082 

32,486 

3,840 

45,408 

10.37 

* 

8,467  14.33  * 

0  0 

0.00 

Sub  Total::) 

16,472 

32,486 

3,840 

52,798 

12.05 

t 

18,651  32,66  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0  0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

311,339 

71.07 

i 

0  0.00  * 

0  0 

O.QO 

Sup.  Fan  Heat 

35,840 

8.18 

t 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

T 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

A 

V 

0 

0.00 

i 

0.00  ^ 

0 

O.OC 

OV/UNOR  Sizing 

35,86-^ 

33,869 

7.73 

% 

33,869  59.30  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

0.00  ^ 

0 

O.OC 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 
t 

0 

0.00 

Grand  Total::) 

54,540 

32,48b 

3,840 

438,045 

100.00 

t 

57,111  100.00 

-19,611  -19,611 

100.00 

A  r.  n  [ 

Tlir  f'ATI  Oi 

ri  TATTAVI _ 

_ _ ADCAC _ 

0  L  u  i 

bUlL  OLLLUl  iun” 

RK'-Hw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

1  i%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

1,966 

Main  Clg  36.5 

438.0 

364.3 

18,000 

89.5  73.8  103, 

.6 

70.3  67.4  99.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0 

.0  0, 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0  0.0 

Roof 

1,966 

0  0 

Totals  36.5 

438.0 

Wall 

495 

0  0 

urATTMr  rnn  oci  crrinw _ 

ATDCI nWQ 

--TCMprOATllprO  _ 

- HiKrLUWo 

LlTO  i  Itl  Lrvi  nu 

LDCviNO 

1  LlrrunH  1  UKuJ  ^r  y 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

80.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Oeg  F 

Vent 

14,400 

0  Clg  Cfm/Sqft 

9.16 

SAD8  72.1 

69.0 

Main  Htg  -19.6 

18,000  68.0 

69.0 

Infil 

0 

193  Clg  Cfffi/Ton 

493.10 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

18,000 

18,000  Clg  Sqft/Ton 

53.86 

Return  85.5 

68.0 

Preheat  -1,047.1 

18,000  16.8 

70.3 

Hincfm 

0 

0  Clg  Btuh/Sqft 

222.81 

Ret/OA  89.5 

68.0 

Reheat  0.0 

0.  0.0 

0.0 

Return 

2,850 

18,000  No.  People 

13 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.5 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

15,150 

0  Htg  Cfm/SqFt 

9.16 

fn  81dT0  0,3 

0.0 

Total  -19.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-9.97 

Fn  Frict  1.0 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Custcjier  Direct  Service  Network 
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Systeiii  13  Block  FC  ■  FAN  COIL 

COOLING  COIL  PEAK  tninnutnuunnutnunn  CLG  SPACE  PEAK  tttnnttttt  HEATING  COIL  PEAK  tttnttt 


Peaked  at  Time  -> 

Mo/Hr:  7/20 

* 

Mo/Hr: 

7/20 

t 

Mo/Hr:  13/  1 

Outside  Air  -o 

OADB/WB/HR:  83/  70/  91.0 

t 

* 

0A08; 

83 

* 

± 

OAOB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

% 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Roof  Cond 

108 

0 

108 

20.93 

t 

108 

28.50 

X 

-116 

-116 

99.94 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Infiltration 

0 

0 

O.OG 

t 

0 

0.00 

X 

0 

0 

0.06 

Sub  Total") 

108 

0 

108 

20.94 

t 

108 

28.50 

X 

-116 

-116 

100.00 

Internal  Loads 

% 

X 

Lights 

215 

0 

216 

41.96 

215 

57.12 

X 

0 

0 

0.00 

People 

163 

163 

31.58 

t 

54 

14.37 

X 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

0 

0.00 

X 

0 

0 

0.00 

Sub  Total-) 

379 

0 

0 

379 

73.54 

t 

271 

71.50 

X 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0..00 

X 

0 

0 

0.00 

Sup.  Fan  Heat 

28 

5.52 

i 

0.00 

X 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

X 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

o.co 

X 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

c.oo 

X 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0.00 

X 

0.00 

X 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

-0.00 

X 

X 

0.00 

X 

X 

0 

0.00 

Grand  Total—) 

487 

0 

0 

515 

100.00 

t 

378 

100.00 

X 

-116 

-116 

100.00 

.  _ . .  -  rnni  Tur  rnTt  crt 

rcTTnw-- _ 

- UUULirib  luiL  jLI 

.  ub 1 1 u  n 

nKuKO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D6/W8/HR 

Leaving  03/WB/HR 

Gross  Total 

Glass  (sf)  (^) 

(Tons) 

(Nbh) 

(Mbh) 

(cfin) 

Deg  F  Deg 

F  Grai 

ns 

Deg  F  Deg  F 

Grains 

Floor 

51 

Main  Clg  0.0 

0.5 

0.4 

200 

75.1  69.0  99.3 

73.2  68.3 

99.1 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0,0 

0.0 

0 

0.0  0.0  0.0 

0.0  0,0 

0.0 

Roof 

51 

0  0 

Totals  0.0 

0.5 

Nall 

0 

0  0 

—HEATING 

COIL  SELECTION 

'AIRFLOWS  (cfm) 

-ENGINEERING  CHECKS- 

-TEMPERATURES 

(F)- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

3.92 

SA08 

73.3 

68.5 

Main  Htg 

-o.i 

200 

68.0 

68.5 

Infil 

0 

0 

Clg  Cfm/Ton 

4658.06 

Plenum 

75.0 

68. C 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

200 

200 

Clg  Sqft/Ton 

1187.81 

Return 

75.0 

68.0 

Preheat 

-1.1 

200 

68.0 

73.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

10.10 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

200 

200 

No.  People 

0 

Bunarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rifi  Exh 

0 

0 

Htg  Cfm/SqFt 

3.92 

Fn  BldTD 

0.0 

0.0 

Total 

-o.i 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-2.28 

Fn  Frict 

0.1 

O.C 
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System  14  Block  RAD  -  RADIATION 

j:^:^:******;*:***^:^:^**!:*}:****  COOLING  COIL  PEAK  *<:<:*1:*r*lt****}:i:^:i:«:l:*C****l:****r  CLG  SPACE  PEAK  *C»**i:*1:***l:  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  -> 

Mo/Hr:  ( 

)/  0 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  -> 

OADB/WB/HR: 

0/  0/  0.0 

i 

0AD8: 

0  * 
t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

i.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

W 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(^) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

G.OO 

0 

0.00  * 

-8^ 

,187 

-8,187 

3.80 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-23,248 

-23,248 

10.79 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-19 

,007 

-19,830 

9.20 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00  * 

-164,220 

-164,220 

76.21 

Sub  Total") 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-214,662 

-215,486 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

i 

0 

0.00 

0 

.  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

% 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-8, 

.387 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.-00  ^ 

0 

0 

0.00 

Sup.  fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UNDR  Sizing 

.A 

0 

0.00 

i 

0 

0.00  * 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

% 

t 

0.00  * 
i 

0 

o.oc 

Grand  Total::) 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

-223, 

050 

-215,486 

100.00 

_ ---.(•'nni 

TMr  ^riTi  oci  trr'TTnki 

A  n  r  A  n 

vUUl 

■  ifib  LUiL  v^uLLtilUN 

“fiKEhS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  OB/WB/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

9,084 

Main  Clg  0.0 

0.0 

0.0 

0  0.0 

0.0  0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0.  0.0 

0 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0,0 

0  0.0 

0 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

3. 

164 

0  0 

Totals  0.0 

0.0 

Wall 

6, 

046  645  11 

ucATTM/^  rni!  cci  crTTOM _ 

_A  TflCl  niilO  ^ 

_  --rwr  T  wcroT  nr- 

rucrvo-- 

Trwnr  nATt  inrn 

ntnllnu  CUIL  olLlUIIUm 

fliKrLUwo  i^CTffiJ 

tiTuiiTCLrviriu 

i irj“— 

Capacity 

Coil  Airfl  Ent 

Lvg  Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAD8  0.0 

68.1 

Main  Htg  -215.5 

0  0.0 

0.0  Infil 

0 

2,358  Clg  Cfm/Ton 

0.00 

Plenufi)  0.0 

67.6 

Aux  Htg  0.0 

0  0.0 

0.0  Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

67.6 

Preheat  0.0 

0  0.0 

0.0  Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

67.6 

Reheat  0.0 

0.  0.0 

0.0  Return 

0 

0  No 

.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0  Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0  Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

fn  BldTD  0.0 

0.0 

Total  -215.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-23.72 

Fn  Frict  0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERMATIVE  2 
WALL  &  ROOF  INSULATION 

. - .  BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Hass  Capac. 


Rooir.  Suniar  Kintr 

Number  Description  Part.  ExFlr  Skylt  Skylt 

1  LIQUOR  STORE  0,000  0.000  0.000  0.000 

Zone  1  Total/Ave.  0.000  0.000  0.000  0.000 

System  1  Total/Ave.  0.000  0.000  0.000  0.000 

2  RAD  ONLY  0.144  0.000  0.000  0.000 

Zone  2  Total/Ave.  0,144  0.000  0.000  0.000 

System  2  Total/Ave.  0.144  0.000  0.000  0.000 

3  ATTIC  0.000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  O.CCO  0.000 

System  3  Total/Ave.  O.OCO  0.000  0.000  0.000 

4  OFFICES  0.000  0.000  0.000  0,000 

Zone  4  Total/Ave.  O.OCO  C.OOO  0.000  0.000 

System  4  Total/Ave.  .0.000  0.000  0.000  0.000 

5  PARTY  RCONS  0.000  0.000  O.OCO  0.000 

Zone  5  Total/Ave.  0,000  0.000  0.000  0.000 

System  5  Total/Ave.  0.000  0.000  0.000  0.000 

6  LOUNGE  0.000  O.OCO  0.000  O.OCO 

Zone  6  Total/Ave.  O.CCO  0.000  0.000  0.000 

System  6  Total/Ave.  0.000  0.000  0.000  0.000 

7  HECH  ROON  0,144  0.000  0.000  0.000 

Zone  7  Total ''Ave.  0.144  0.000  0.000  0.000 

System  7  Total/Ave.  0.144  O.OCO  0.000  0.000 

8  LOBBY  0,000  0.000  O.OCO  0.000 

Zone  8  Total/Ave.  0,000  0.000  0.000  0.000 

System  8  Total/Ave.  O.OCO  0.000  0.000  O.COO 

9  PRIVATE  DINING  0.000  0.000  0.000  0.000 

Zone  9  Total/Ave.  O.OCO  0.000  0.000  0.000 

System  9  Total/Ave.  0.000  0.000  0.000  0.000 

10  DINING  ROOM  0.000  0.000  0.000  O.COO 

Zone  10  Total/Ave.  0.000  0.000  0.000  0.000 

System  10  Jotal/Ave.  0.000  0.000  0.000  0.000 

11  BALL  ROOM  0.000  0.000  0.000  0.000 

Zone  11  Total/Ave.  0.000  0.000  0.000  0.000 

System  11  Total/Ave.  0.000  0.000  0.000  0.000 

12  KITCHEN  0.000  0.000  0.000  0.000 

Zone  12  Total/Ave.  O.COO  0.000  0.000  O.OCO 

System  12  Total/Ave.  0.000  0.000  0.000  0.000 

13  KITCHEN  OFFICE  0.000  0.000  0.000  O.COO 

Zone  13  Total/Ave.  0.00,0  0.000  0.000  0.000 

System  13  Total/Ave.  0.000  0.000  0.000  0.000 

3  ATTIC  0.000  0.000  0.000  0.000 

Zone  3  Total/Ave.  0.000  0.000  0.000  0.000 

4  OFFICES  0.000  0.000  0.000  0.000 

Zone  4  Total/Ave.  0.000  0.000  0.000  0.000 

5  PARTY  ROOMS  0.000  0.000  0.000  0.000 

Zone  5  Total/Ave.  0.000  0.000  6.000  0.000 

6  LOUNGE  0.000  0.000  0.000  0.000 

6  Total/Ave.  0.000  0.000  0.000  0.000 

8  LOBBY  0.000  0.000  0.000  0.000 


Summr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqf 

t) 

sqft/F) 

0 

.000 

0 

.000 

0.000 

0 

.000 

0 

.000 

13 

.3 

2.67 

0 

.000 

0 

.000 

0.000 

0 

.000 

0 

.000  ^ 

13 

.3 

2.67 

0 

.000 

0 

.000 

0.000 

0 

.000 

0 

.000  ^ 

13 

.3 

2.67 

0 

.036 

0 

.550 

0.563 

0 

.053 

0 

.000 

101 

.9 

22.83 

0 

.036 

0 

.550 

0.563 

0 

.053 

0 

.000 

101 

.9 

22.83 

0 

.036 

0 

.550 

0.563 

0 

.053 

0 

.000 

101 

.9 

22. S3 

0 

.041 

0 

.550 

0.563 

0 

.058 

0 

.000 

23 

.3 

8.65 

0 

.041 

0 

.550 

0.563 

0 

.058 

0 

.000 

-  23 

.3 

8.65 

0 

,041 

0 

.550 

0.563 

0 

.053 

0 

.000 

23 

.3 

8.65 

0 

.041 

0 

.550 

0.563 

0 

.058 

0 

.000 

56 

.1 

15.68 

0 

.041 

0 

.550 

0.563 

0 

.058 

0 

.000 

56 

.  i 

15.68 

0 

.041 

0 

.550 

0.563 

0, 

.058 

0, 

.000 

56 

.1 

15.68 

0 

.000 

0, 

.550 

0.563 

0, 

.053 

0 

.317 

17 

.0 

6.01 

0 

.000 

0 

.550 

0.563 

0 

.053 

0, 

.31? 

.1? 

.0 

6.01 

0 

.000 

0, 

.550 

0.563 

0, 

.053 

0, 

.31? 

17 

.0 

6.01 

0 

.000 

0 

.550 

0.563 

0, 

.058 

0, 

.31? 

93 

.3 

22.79 

0 

.000 

0, 

.550 

0.563 

0, 

.058 

0, 

.317 

93 

,  j 

22.79 

0, 

.000 

0 

.550 

0.563 

0, 

.058 

0, 

.31? 

93, 

.  3 

22.79 

0, 

.000 

0, 

.000 

0.000 

0, 

.000 

0. 

.000 

68, 

.1 

15.93 

0, 

.000 

0, 

.000 

0.000 

0. 

.000 

0. 

.000 

68, 

1 

r  1 

15.93 

0, 

.000 

0, 

.000 

0.000 

0. 

,000 

0, 

.000 

68, 

.1 

15.93 

0, 

.000 

0, 

.550 

0.563 

0. 

,058 

0, 

.317 

67. 

,  4 

17.13 

0. 

.000 

0. 

.550 

0.563 

0. 

,058 

0, 

.317 

67. 

.4 

17.13 

0. 

.000 

0, 

.550 

0.563 

0. 

,058 

0, 

.317 

67. 

,4 

17.13 

0. 

,036 

0. 

,550 

0.563 

0. 

,053 

0. 

.000 

84. 

,6 

18.47 

0, 

,036 

0, 

,550 

0.563 

0. 

,053 

0. 

,000 

84. 

,6 

18.47 

0. 

,036 

0. 

,550 

0,563 

0. 

,053 

0. 

,000 

84. 

,6 

18.47 

0. 

,000 

0. 

,550 

0.563 

0. 

,058 

0. 

,317 

54. 

,2 

14.22 

0. 

,000 

0. 

,550 

0.563 

0. 

058 

0. 

,317 

54. 

,2 

14.22 

0. 

,000 

0, 

,550 

0.563 

0. 

058 

0. 

,317 

54. 

,2 

14.22 

0. 

,000 

0. 

,000 

0.000 

0. 

000 

0. 

,317 

6. 

,2 

3.70 

0. 

,000 

0. 

,000 

0,000 

0. 

000 

0, 

,317 

6, 

,2 

3.70 

0. 

,000 

0. 

,000 

0.000 

0. 

000 

0. 

,317 

6. 

,2 

3.70 

0. 

,036 

0. 

,000 

0.000 

0, 

,053 

0. 

,000 

40. 

,1 

9.02 

0. 

,036 

0. 

000 

0.000 

0. 

053 

0. 

000 

40. 

,1 

9.02 

0. 

,036 

0. 

,000 

0.000 

0. 

,053 

0. 

,000 

40. 

,1 

9.02 

0. 

,036 

0. 

000 

0.000 

0. 

000 

0. 

,000 

22. 

,2 

5.22 

0. 

,036 

0. 

,000 

0.000 

0. 

000 

0, 

,000 

22. 

,2 

5.22 

0. 

,036 

0. 

,000 

0.000- 

0. 

000 

0. 

,000 

22. 

,2 

5.22 

0. 

,041 

0. 

,550 

0.563 

0. 

OSS 

0. 

,000 

23. 

,3 

8.65 

0. 

,041 

0. 

,550 

0.563 

0. 

058 

0. 

,000 

23. 

,3 

8.65 

0. 

,041 

0. 

,550 

0.563 

0. 

058 

0. 

,000 

56. 

,1 

15.68 

0. 

,041 

0. 

550 

0.563 

0, 

058 

0. 

,000 

56. 

,1 

15.68 

0. 

,000 

0. 

,550 

0.563 

0. 

053 

0. 

,317 

17. 

,0 

6.01 

0. 

,000 

0. 

,550 

0.563 

0. 

053 

0. 

,317 

17. 

,0 

6.01 

0. 

,000 

0. 

,550 

0.563 

0. 

058 

0. 

,317 

93. 

,3 

22.79 

0, 

,000 

0. 

550 

0.563 

0. 

058 

0. 

,317 

93. 

,3 

22.79 

0. 

,000 

0. 

,550 

0,563 

0. 

058 

0. 

,317 

67. 

.4 

17.13 

Zone 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


BUILDING  U-VALUES 


—  Roofu  U-Values  — 

Room 

(Btu/hr/sqft/F) 

Mass 

Room 

Sufflinr 

Wintr  Summr 

Wintr 

(lb/ 

Number  Description 

Part.  ExFlr  Skylt 

Skylt  Roof  Windo 

Windo  Wall  Ceil. 

sqft) 

Zone 

8 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

9 

PRIVATE  DINING 

0.000 

0.000 

0.000 

0.000 

Zone 

9 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

10 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

Zone 

10 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

System 

14 

Total/Ave. 

0.000 

0.000 

0.000 

0,000 

Building 

0.1^4 

0.000 

0.000 

0,000 

Room 

Capac. 

(Btu/ 

sqft/F) 


0.000 

0. 

550 

0.563 

0.058 

0.317 

67.4 

17.13 

0.036 

0. 

550 

0.563 

0.053 

0.000 

84.6 

18.47 

0.036 

0. 

550 

0.563 

0.053 

0.000 

84.6 

18.47 

0.000 

0. 

550 

0.563 

0.058 

0.317 

54.2 

14.22 

0,000 

0. 

550 

0.563 

0.058 

0.317 

54.2 

14.22 

0.040 

0. 

550 

0.563 

0.057 

0.317 

52.8 

14.09 

0.039 

0. 

550 

0.563 

0.057 

0.317 

48.7 

12,67 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


Floor 

Number  of  Area/Dupl 

Room  Duplicate  Room 

Humber  Description  fir  Rm  (sqft) 


1  LIQUOR  STORE  1  1 

Zone  ~  1  Total/Ave. 

System  1  Total/Ave. 

2  RAD  ONLY  1  1 

Zone  2  Total/Ave. 

System  2  Total/Ave. 

3  ATTIC  1  1 

Zone  3  Total/Ave. 

System  3  Total/Ave. 

4  OFFICES  1  1 

Zone  4  Total/Ave. 

System  4  Total/Ave. 

5  PARTY  ROOMS  1  1 

Zone  5  Total/Ave. 

System  5  Total/Ave. 

6  LOUNGE  1  1 

Zone  6  Total/Ave. 

System  6  Total/Ave. 

7  MECH  ROOM  1  1 

Zone  7  Total/Ave. 

System  7  Total/Ave. 

8  LOBBY  1  1 

Zone  8  Total/Ave. 

System  8  Total/Ave. 

9  PRIVATE  DINING  1  1 

Zone  9  Total/Ave. 

System  9  Total/Ave. 

10  DINING  ROOM  1  1 

Zone  10  Total/Ave. 

System  10  Total/Ave. 

11  BALL  ROOM  1  1 

Zone  11  Total/Ave. 

System  11  Total/Ave. 

12  KITCHEN  1  1 

Zone  12  Total/Ave. 

System  12  Total/Ave. 

13  KITCHEN  OFFICE  1  1 

Zone  13  Total/Ave. 

System  13  Total/Ave. 

3  ATTIC  1  1 

Zone  3  Total/Ave. 

4  OFFICES  1  1 

Zone  4  Total/Ave. 

5  PARTY  ROOMS  1  1 

Zone  5  Total/Ave. 

6  LOUNGE  1  1 

Zone  6  Total/Ave. 

B  LOBBY  11 


1,073 

2,856 

1,354 

1,266 

1,748 

1,564 

469 

1,071 

544 

1,537 

4,223 

1,966 

51 

1,354 

1,.266 

1,748 

1,564 

1,071 
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BUILDING  AREAS 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Nall 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1  ' 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(1) 

(sqft) 

1,073 

0 

0 

0 

0 

0 

0 

0 

.  '0 

1,073 

0 

0 

0 

0 

0 

0 

0 

1,073 

0 

0 

0 

0 

0 

0 

0 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2.148 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

1,564 

0 

0 

0 

0 

0 

146 

13 

.  1,009 

1,564 

0 

0 

'o 

0 

0 

146 

13 

1,009 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

469 

108 

0 

0 

0 

0 

0 

0 

C 

469 

108 

0 

0 

0 

0 

0 

0 

0 

469 

108 

0 

0 

0 

0 

0 

0 

0 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

544 

0 

0 

0 

0 

544 

72 

13 

478 

544 

0 

0 

0 

0, 

544 

72 

13 

478 

544 

0 

0 

0 

0 

544 

72 

13 

478 

1,537 

0 

0 

0 

0 

■  0 

114 

17 

546 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

51 

0 

0 

0 

0 

51 

0 

0 

0 

51 

0 

0 

0 

0 

51 

0 

0 

0 

51 

0 

0 

0 

0 

51 

0 

0 

0 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,242 

1,266 

0 

0 

.  0 

0 

1,266 

71 

5 

■  1,243 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

1,564 

0 

0 

0 

0 

0 

■146 

13 

1,009 

1,071 

0 

0 

0 

0 

0 

75 

'  13 

486 
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BUILDING  AREAS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/fif 

Area 

Area 

/«! 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(‘<) 

(sqft) 

(sqft) 

(%) 

(sqft) 

Zone 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

9 

PRIVATE  DINING 

'l 

1 

544 

544 

0 

0 

0 

0 

544 

72 

13 

478 

Zone 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

13 

478 

10 

DINING  ROOM 

1 

1 

1,537 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

Zone 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

System 

14  Total/Ave. 

9,084 

0 

0 

0 

0 

3,164 

645 

11 

5,401 

Building 

28,806 

450 

0 

0 

0 

10,498 

1,596 

11 

13,444 

Trane  Air  Conditioning  tccnomics 

8y:  Trane  Customer  Direct  Service  Network 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
WALL  i  ROOF  INSULATION 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  - 
Overall  Nall  U-Value  ^ 
Overall  Building  U-Value  : 


0.039  (8tu/Hr/Sq  ft/f) 
0.109  (8tu/Hr/Sq  Ft/F) 
0.080  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.10  (Btu/Hr/Sq  Ft) 

Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  9.95  (Btu/Hr/Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  54 


SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

"  Cooling  Load  — 

.  Heating  Load 

—  Cooling  Airflow 

-—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

{%) 

(Btuh) 

(V! 

(Cfra) 

(Cfm) 

(%) 

0  -  5 

4.5 

86 

5,335 

-132,809 

31 

1,084 

2,357.6 

29 

2,555 

0.0 

0 

0 

5  -  10 

8.9 

2 

109 

-265,617 

44 

1,563 

4,715.2 

0 

0 

0.0 

0 

0 

10  -  15 

13.4 

5 

316 

-398,426 

12 

419 

7,072.8 

0 

0 

0.0 

0 

0 

15  -  20 

17.8 

4 

240 

-531,234 

14 

487 

9,450,4 

0 

0 

0.0 

0 

0 

20  ’  25 

22.3 

3 

205 

-664.043 

0 

0 

11.788.0 

0 

0 

0.0 

0 

0 

25  -  30 

26.7 

0 

0 

-796,852 

0 

0 

14.145.6 

0 

0 

0.0 

0 

0 

30  -  35 

31.2 

0 

0 

-^29,660 

0 

0 

16,503.2 

0 

0 

0.0 

0 

0 

35  -  40 

35.6 

0 

0 

-1,062,469 

0 

0 

18,860.3 

0 

0 

0.0 

0 

0 

40  -  45 

40.1 

0 

0 

-1,195.278 

0 

0 

21,213.4 

0 

0 

0.0 

0 

0 

45  -  50 

44.5 

0 

e 

-1 .328.CS6  • 

0 

0 

23,576.0 

0 

0 

0.0 

0 

0 

SO  -  55 

49.0 

0 

0 

-1,460,895 

0 

0 

25,933.7 

0 

0 

0.0 

0 

0 

55  -  60 

53.4 

0 

0 

-1,593,704 

0 

0 

28,291.3 

0 

0 

0.0 

0 

0 

60  -  65 

57.9 

0 

0 

-1,726,512 

0 

0 

30,648.9 

0 

0 

0.0 

0 

0 

65  -  70 

62.3 

0 

0 

-1,859,321 

0 

0 

33,006.5 

0 

0 

0.0 

0 

0 

70  -  75 

66.8 

0 

G 

-1,992,130 

0 

0 

35,364.1 

0 

0 

0.0 

0 

0 

75  -  80 

71.2 

0 

0 

-2,124,938 

0 

0 

37,721.7 

0  ■ 

0 

0.0 

0 

0 

80  -  85 

75.7 

0 

0 

“2,257,747 

0 

0 

40,079.3 

u 

0 

0.0 

0 

0 

85  -  90 

80.1 

0 

0 

-2,390,556 

0 

0 

42,436.9 

71 

.6,205 

'  0.0 

0 

0 

90  -  95 

84.6 

0 

0 

-2,523,364 

0 

0 

44,794.5 

0 

0 

0.0 

0 

0 

95  -  100 

89.0 

0 

0 

-2,656,172 

0 

0 

47,152.1 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

2.555 

0 

0 

5,207 

0.0 

0 

0 

0.0 

0 

8,760 

Trane  Air  Conditioning  Eccnotiiics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  2 
NALL  i  ROOF  INSULATION 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

- ] 

lone  Nu 

mber  ■ 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

3 

4 

5 

6 

8 

9 

(F) 

Max.  Temp, 

38.0 

92.3 

78.7 

78.4 

79.9 

78.5 

71.2 

78.6 

78.5 

78.7 

79.9 

96.7 

80.0  121.9  119.3  161.8  126.4  140.6  115.3  ; 

Mo. /Hr. 

i  1 

8  22 

7  24 

7  24 

7  4 

7  5 

9  16 

7  4 

7  4 

7  4 

6  5 

7  15 

7  5 

8  22 

8  22 

8  22 

9  22' 

9  22 

8  22 

Day  Type 

1 

1 

1 

1 

1 

1 

4 

1 

1 

1 

2 

i 

1 

1 

1 

1 

5 

3 

,,.i ; 

..  Number  of  Hours  . 

Above  100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  2,944 

2,892  4,271 

2,815  3,457  2,640 

95  -  100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

■  0 

120 

36 

145 

443 

162 

288 

90  -  95 

0 

868 

0 

0 

0 

0 

0 

0 

0 

0 

0 

138 

0 

124 

131 

32 

224 

229 

48 

85  -  90 

0 

1,276 

0 

0 

0 

0 

0 

0 

0 

0 

0 

778 

0 

196 

163 

474 

276 

108 

200 

80  -  85 

0 

784 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,174 

•  0 

288 

386 

846 

198 

700 

379 

75  -  80 

0 

136  2,636  3,300 

3,672  3,011 

0  3,672 

2,775 

3,277  2,801 

820 

1,107 

17 

496 

424 

668 

265 

545 

70  -  75 

0 

829 

1,027 

372 

0 

661 

1,563 

0 

897 

480 

658 

215  4,653 

197 

147  1,222 

297 

931 

Ml 

65  -  70 

0  4,432  3,680  4,299 

3,722  2,489  3,387 

1,881 

3,415  2,982 

443 

384 

0  3,804  3,787 

1,343  3,780  2,880  3,979 

60  -  65 

0 

435  1,083 

789 

1,279 

1,005 

3,810 

507 

1,553 

1,385 

695 

852 

0 

800 

722 

3 

59 

28 

570 

55  -  60 

0 

0 

334 

0 

87 

1,068 

0 

1,333 

120 

636 

782 

576 

0 

270 

0 

0 

0 

0 

0 

50  -  55 

0 

0 

0 

0 

0 

526 

0 

903 

0 

0 

872 

615 

0 

0 

0 

0 

0 

0 

0 

Below  50 

8,760 

0 

0 

0 

0 

0 

0 

464 

0 

0  2,509 

2,710 

0 

0 

0 

0 

0 

0 

0 

Min.  Temp. 

38.0 

62.9 

55.5 

60.4 

57,8 

5i.l 

60.2 

46.3 

57.8 

55.4 

33.9 

30.1 

67.9 

55.5 

60.4 

64.0 

64.6 

64.8 

61.4 

Mo. /Hr. 

1  i 

2  6 

2  6 

2  6 

2  li 

2  10 

3  20 

2  8 

2  6 

2  10 

2  10 

2  8 

1  6 

2  6 

2  6 

1  6 

2  6 

2  6 

2  6 

Day  Type 

i 

1 

1 

1 

5 

c 

J 

5 

5 

5 

5 

4 

4 

1 

1 

1 

1 

1 

1 

1 
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BUILDING  TEMPERATURE  FSOFILES  -  ALTERNATIVE  2 
NALL  &  ROOF  INSULATION 


Trane  Air  Conditioning  Eoonciriics 

By:  Trane  Customer  Dire:t  Service  Network 


BUILDING  TEMPERATURE  PROFILES 


Range 

10 

(f) 

Max.  Temp. 

146.7 

Mo. /Hr. 

9  22 

Day  Type 

3 

Above  100 

3,606 

95  -  100 

232 

90  -  95 

106 

85  -  90 

640 

80  -  85 

323 

75  -  80 

229 

70  -  75 

841 

65  -  70 

2,775 

60  -  65 

8 

55  -  60 

0 

50  -  55 

0 

8elow  50 

0 

Min.  Temp. 

64.9 

Mo. /Hr. 

2  6 

Day  Type 

4 

Number  of  Hours 


Trane  Air  Conditioning  Econcjiics 

By;  Trane  Custosier  Direct  Service  Network 


V 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  4  ROOF  INSULATION 

. — - . — -  MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMANO 

STEAN 

HOT  WTR  STEAM  OMNO 

HOT  W  DMND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Therm) 

(Thrm/hr) 

(Thrm/hr) 

Jan 

53,808 

108 

97 

918 

0 

4 

Feb 

43,572 

107 

88 

966 

0 

4 

March 

52,736 

118 

97 

515 

0 

4 

April 

47,724 

120 

94 

164 

0 

3 

May 

46,335 

139 

0 

0 

0 

0 

June 

50,555 

147 

0 

0 

0 

0 

July 

60,524 

154 

0 

0 

0 

0 

Aug 

52,763 

147 

0 

0  ■ 

0 

A 

Sept 

45,350 

143 

c 

A 

0 

0 

Oct 

48.930 

121 

73 

45 

A 

2 

Nov 

48,857 

121 

94 

258 

3 

Dec 

53,668 

107 

97 

691 

0 

4 

Total 

609,021 

154 

641 

3 , 557 

V 

4 

Building  Energy  Consuiaption  : 
Source  Energy  Consumption  .  ; 


36,826  (8tu/Sa  ft/Year! 
236,211  (Btu/Sa  ft/Yearj 


floor  Area  : 


28,806  (Sq  Ft) 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
WALL  &  ROOF  INSULATION 


EQUIPMENT  ENERGY  CONSUMPTION 


Rsf  Equip  . Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

0 

LIGHTS 

ELEC 

15067 

13609 

15067 

14581 

15067 

PK 

33.0 

33.0 

33.0 

33,0 

33.0 

1 

MISC  LO 

ELEC 

7412 

6694 

7412 

7173 

7412 

PX 

14.1 

14.1 

14.1 

14.1 

14.1 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0,0 

3 

MISC  LO 

OIL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

f  0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR- 

CIO  COND 

COM?  <15  TONS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

_  1 

EQ5200 

COND 

ENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQllOOS 

AIR- 

CLO  RECIP  25-45 

TONS 

ELEC 

0 

0 

0 

250 

977 

PK 

0.0 

0.0 

20.2 

20.2 

22.0 

2 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

10 

67 

PK 

0.0 

0.0 

0.1 

0.2 

0.5 

2 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

14581 

15067 

15067 

14581 

15067 

14581 

15067 

33,0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

7173 

7412 

7412 

7173 

7412 

7173 

7412 

14.1 

14.1 

14.1 

14.1 

14.1 

14.1 

14.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

o.o‘ 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3963 

8347 

4394 

1294 

909 

53 

0 

24.2 

28.3 

24.6 

22.2 

20.2 

20.2 

0.0 

277 

598 

306 

88 

38 

2 

0 

1.8 

2.3 

1.8 

1.4 

0.5 

O.i 

0.0 
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Total 


177,399 

33.0 


87,266 

14.1 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


20,186 

28.3 


1,385 

2.3 


Trane  Air  Conditio 

niny  Eco 

n^ics 

CO 

Trans  Custodier 

Di  rsct 

Se''/:ce  N^tivork 

EQUIPMENT  ENERGY  CONS JMP'^ I 

'■  ALTERNATIVE 

2 

WALL  &  ROOF  INSULA 

TICN 

ELEC 

L 

C  0 

292 

898 

1306 

PK 

o.v  3.0 

3.0 

3.0 

3.0 

2 

EQ53C3 

CO.NISOLS 

ELEC 

0 

0  0 

29 

90 

131 

PK 

0 

0.0  0.3 

0.3 

0.3 

0.3 

3 

EQi2SI 

TRANE  HT-PMP  W 

-DE.MANO  DEFROST 

ELEC 

ill 

%1  1050 

826 

0 

87 

PK 

2,2 

0  9  2.2 

2.2 

0.0 

1.2 

3 

EG5215 

CONDENSER  FANS 

ELEC 

0 

0  0 

0 

0 

13 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.2 

3 

EQ5308 

CONTROLS 

ELEC 

53 

48  53 

51 

0 

18 

PK 

O.i 

0.1  0.1 

0.1 

0.0 

0.1 

6 

EG5350 

HEAT  PUMP  DEMAND  DEFROST  CYCLE 

ELEC 

14 

12  7 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

4 

EQi28i 

TRANE  HT-P.MP  W-OEMAND  DEFROST 

ELEC 

1727 

1541  1830 

924 

0 

232 

PK 

3.9 

3.9  3.9 

3.9 

0,0 

n  • 

L  .  : 

4 

EQ52i5 

CONDENSER  FANS 

ELEC 

0 

0  0 

0 

0 

35 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.3 

4 

EQ5308 

CONTROLS 

ELEC 

53 

48  53 

79 

0 

23 

PK 

0.1 

0,1  0.1 

0.1 

0,0 

0.1 

4 

EQ5350 

HEAT  PUMP  DE.MA? 

DEF 

ROST  CYCLE 

ELEC 

25 

21  12 

0  . 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0,0 

0.0 

5 

EQIIOIL 

HR  AIPrCLD  RECIP  >15 

TONS 

ELEC 

0 

0  0 

0 

229 

1279 

PK 

0.0 

0.0  0.0 

0.0 

22.4 

23.2 

5 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0  0 

0 

20 

109 

PK 

0.0 

0.0  0.0  ' 

0.0 

0.8 

1.0 

5 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

ELEC 

0 

0  0 

0 

262 

626 

PK 

0.0 

0.0  0.0 

0.0 

3.0 

3.0 

5 

EQ5303 

CONTROLS 

ELEC 

0 

0  0 

0 

26 

63 

PK 

0.0 

0.0  0.0 

0,0 

0.3 

0.3 

FC  CENTRIF.  FAN  C.V. 
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1572 

1375 

984 

892 

89 

0 

7,409 

3.0 

3.0 

3.0 

3.0 

3.0 

0.0 

3.0 

158 

138 

99 

90 

9 

0 

745 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.3 

515 

85 

0 

594 

995 

989 

6,759 

1,8 

1.2 

0.8 

2.2 

2.2 

2.2 

2.2 

47 

13 

0 

0 

0 

0 

73 

0.3 

0,2 

O.i 

0.0 

0.0 

0.0 

0.3 

39 

21 

0  ■ 

41 

51 

53 

427 

O.i 

O.i 

0.1 

0.1 

O.i 

0.1 

O.i 

0  . 

0 

0 

0 

6 

14 

53 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

664 

279 

17 

664 

1315 

1756 

10,948 

3.2 

2.2 

1.8 

3.9 

3.9 

3.9 

3.9 

99 

42 

3 

0 

0 

0 

179 

0.4 

0.3 

0.3 

O.i 

0.0 

0.0 

0.4 

46 

27 

7 

23 

43 

53 

406 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

11 

25 

94 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3311 

1357 

201 

0 

0 

0 

6,378 

24.0 

23.3 

22.5 

0.0 

0.0 

0.0 

24.0 

277 

115 

17 

0 

0 

0 

538 

1.4 

1.0 

1.0 

0.0 

0.0 

0.0 

1.4 

iilO 

728 

254 

0 

0 

0 

2,980 

3.0 

3.0 

3.0 

0.0 

0.0 

0.0 

3.0 

112 

73 

26 

0 

0 

•  0 

300 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1  EQ40C3 


Trane  Air  Conditioning  t 

cono.Tiic 

5 

V  600 

8y: 
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ce  Network 

PAGE  60 

_  EQUIPMENT  EN 

ERGY  CCKISUM? 

TIO*i  -  1 

ALTERNATIVE  2 

HP  WALL 

4  ROOF 

INSULATION 

ELEC 

V.' 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

650 

587 

650  629 

650 

629 

650 

650 

629 

650 

629 

650 

7,649 

PK 

1.2 

1.2 

1.2  1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

5 

£Q.i003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

10 

9 

10  10 

10 

10 

10 

10 

10 

10 

10 

10 

120 

PK 

0,0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

5 

4 

5  4 

5 

4 

5 

5 

4 

5 

4 

5 

53 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

944 

853 

944  914 

944 

914 

9^4 

944 

914 

■  944 

914 

944 

11,114 

PK 

1.8 

1.8 

1.8  1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

5 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

46  154 

119 

158 

191 

168 

126 

182 

105 

6 

1,255 

PK 

0,1 

0.0 

0.4  0.8 

0.6 

0.6 

0.8 

0.6 

0.6 

0.8 

0.7 

0.2 

0.8 

A 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

1346 

1216 

1346  1302 

1346 

1302 

1346 

1346 

1502 

1346 

1302 

1346 

15,847 

PK 

2.6 

2.6 

2.6  2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6  ■ 

6 

EQ4003 

FC 

CENTRIF.  FA^  C.V. 

ELEC 

43 

41 

45  42 

52 

45 

44 

45 

45 

39 

40 

41 

522 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

O.i 

0.1 

0.1 

0.1 

0.1 

•  0.1 

0.1 

0.1 

6 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

45 

41 

45  44 

45 

44 

45 

45 

44 

45 

44 

45 

531 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

8 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

44? 

403 

447  432  • 

447 

432 

447 

447 

432 

447 

432 

447 

5,258 

PK 

0.8 

0.8 

0.8  0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

9 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

45 

41 

45  44 

45 

44 

45 

45 

44 

45 

44 

45 

531 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

0.1 

0.1 

O.i 

0.1 

0.1 

0.1 

0.1 

0.1 

10 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

217 

196 

217  210 

217 

210 

217 

217 

210 

217 

210 

217 

2,550 

PK 

0.4 

0.4 

0.4  0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

11 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

5007 

4523 

5007  4846 

5007 

4846 

5007 

5007 

4846 

5007 

4846 

5007 

58,957 

PK 

9.5 

9.5 

9.5  9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

12 

EQ4003 

FC  CENTRIF,  FAN  C.V. 

ELEC 

11368 

10268 

11368  11001 

11368 

11001 

11368 

11368 

11001 

11368 

11001 

11368 

133,849 

PK 

21.6 

21.6 

21.6  21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

12 

EQ'!003 

FC  CENTRIF.  FAN  C.V. 

Trane  Air  Conditioning  Econoinics 


By: 

Trane  Custoirisr 

Oi  rsci 

Service  Network 

EQUIPMENT  ENERGY  CON5UMPI’ 

;0N  -  ALTERNATIVE 

2 

WALL 

&  ROOF  IN'SL'LA' 

r  *  r-. 

ELEC 

1025 

926  1025 

992 

1025 

992 

PK 

i.9 

1.9  1.9 

1.9 

1.9 

1.9 

13 

EQ4003 

fC  CENTRIF.  FAN  C.V. 

ELEC 

9 

8  9 

9 

9 

9 

PK 

0.0 

0,0  0.0 

0.0 

0.0 

0.0 

1 

EQ2i02 

PURCHASED  DIS 

T.  HOT  WATER 

P  H0TH20 

918 

966  515 

164 

0 

0 

PK 

3.7 

3.7  3.7 

3.3 

0.0 

0.0 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

441 

399  441 

151 

0 

0 

PK 

0.8 

0.8  0.8 

0.8 

0.0 

0.0 

2 

EQ2261 

ELECTRIC  RADIATION 

ELEC 

6866 

6202  5605 

2755 

0 

0 

PK 

13.0 

13.0  13.0 

13.0 

0.0 

0.0 

3 

EQ2i01 

PURCHASED  DIS 

TRICI  STEAM 

P  STEAM 

97 

88  97 

94 

r\ 

\J 

0 

PK 

0.4 

0.4  0.4 

G.4 

0.0 

0,0 

3 

EQ5020 

HEAT  HATER  Cl 

RC.  PUMP 

C.V. 

ELEC 

6 

5  t 

6 

0 

0 

PK 

0.0 

0.0  0,0 

0.0 

0.0 

0.0 

3 

EQ5061 

CONDENSATE  RE' 

iU'N  rUM^ 

ELEC 

12 

ii  12 

1  •' 

1  L 

0 

0 

PK 

0,1 

0,1  0.1 

0 . 1 

0.0 

0.0 
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1025 

1025 

992 

1025 

992 

1025 

12,070 

1.9 

1.9 

.  i.9 

1.9 

1.9 

1.9 

1.9 

9 

Q 

s 

9 

9 

9 

106 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

A 

45 

258 

691 

3,557 

0.0 

0.0 

0.0 

1.9 

2.7 

3.6 

3.7 

0 

0 

0 

70 

182 

441 

2,125 

0.0 

0.0 

0.0 

0.8 

0.8 

0.8 

0.8 

0 

0 

Q 

.  17S1 

3751 

6677 

33,637 

0.0 

0.0 

0  ,  V 

1  .  c 

13.0 

13.0 

13.0 

0 

0 

0 

7  \ 

94 

97 

641 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

0 

0 

0 

5 

6 

6 

40 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

9 

12 

12 

82 

0.0 

0.0 

0.0 

O.i 

0.1 

0.1 

0.1 

Trane  Air  Conditioning  Econoinics 

By:  Trane  Customer  Direct  Service  Network 
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UTILITY  PEAK  CHECKSiJf^S  -  ALTERNATIVE  2 
WALL  6  ROOF  INSULAIIGN 


. - . UTILITY  PEAK  C  K  E  C  K  S  U  11  S 

Utility  ELECTRIC  DEMAND 

Peak  Value  153.7  (kW) 

Yearly  Time  of  Peak  17  (hr)  7  (mo) 

Hour  17  Month  7 


Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Num .  Code  Name 

Equipment  Description 

m 

i%) 

Cooling  Equipment 

2  EQllOOS 

AIR-CLD  RECIP  25-45  TONS 

32.7 

21.29 

3  EQ1281 

TRANE  HT-PMP  W-DEMANO  DEFROST 

1.8 

1.17 

4  EQ1281 

TRANE  KT-PMP  W-DEMANO  OEfROET 

3.2 

2.11 

5  EQIIOIL 

HR  AIR-CLD  RECIP 

>15  TONS 

28.1 

18.29 

Sub  Total 

65.9 

42.86 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATMN  OF  FAN 

ELECTRICAL  DEMAND 

0.0 

0.00 

3 

SUMMATION  OF  FAN 

Electrical  demand 

1.3 

0.82 

4 

SUMMATIGN  OF  FAN 

ELECTRICAL  DEMAND 

1.8 

1.17 

S 

SUMMATION  OF  FAN 

electrical  demand 

0.6 

0.42 

6 

summation  of  fan 

Electrical  demand 

2.7 

1.78 

8 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

0.8 

0.55 

9 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

0.1 

0.06 

10 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

0.4 

0.27 

11 

SUMMATION  OF  FAN 

ELEC'RiCAL  DEMAND 

9.5 

6.18 

12 

SUMMATION  OF  FAN 

electrical  OEMAMO 

23.5 

15.30 

13 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

0.0 

0.01 

Sub  Total 

40.8 

26.55 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

33.0 

21.44 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

14.1 

9.15 

Sub  Total 

47.0 

30.59 

Grand  Total 

153.7 

100.00 

Trans  Air  Conditioning  Econo^uics  V  600 

By:  Trans  Custoirier  Direct  Service  Network  PftG[  53 


** 

tt 

u 

TRACE 

6  0  0 

ANALYSIS 

n 

%t 

t% 

n 

by 

** 

ifi 

%% 

:j:  I  *  4:  ?  *  1:  t  <j:  51.  ^  4:  *  4:  :f:  4:  *  S:  l:  *  4:  *  *  i  M 4:  *  n  *  *  ^  *  :U  *  :|:  *  ^:  :j^  :fc  4:  :f:  *  *  ^ :»:  *  *  *  *  ^  1 4’ *  *  4:  :r  :t:  I  ^ 


ENERGY  SAVINGS  GPPORTUNIIY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  313 


Weather  File  Code: 

CARLISLE 

Location; 

ENERGY 

SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2 

(deg) 

Longitude; 

77.2 

(deg) 

Titiie  Zone: 

5 

Elevation: 

475 

(ft) 

Barometric  Pressure; 

29.2 

(in.  Hg) 

Summer  Clearness  Number; 

i .  L  0 

Winter  Clearness  f.urDer; 

1 . 00 

Summer  Design  Dry  Eul:: 

92 

(f) 

Summer  Design  ..^et  Bui:: 

72 

(F) 

Winter  Design  Dry  Bulc: 

4 

(F) 

Summer  Ground  Reiectance: 

0.20 

Winter  Ground  Relecta'nce: 

0.20 

Air  Density: 

0.0742 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Pro; 

i:  i.0832 

(8tu-min./hr/cuft/F) 

Latent  Heat  factor; 

4,790.2 

(Btu-min./hr/cuft) 

Enthalpy  Factor; 

4.4519 

(Lb-min./hr/cuft) 

Design  Simulation  Period: 

May  To  September 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

CLTO/CLf  (Transfer  Function  Method) 

Time/Date  Program  was  Run: 

19:21:43 

2/  1/94 

Dataset  Name: 

CB313 

.TM 
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AIRFLOW  -  ALTERNATIVE  3 
WEATHERSTRIP  &  CAULKING 


Trane  Air  Conditioning  Econoitics 

By:  Trane  Custoosr  Direct  Service  Network 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

—  Main  --- 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

Systeni  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

0 

0 

0 

0 

0 

0 

2  RAD 

0 

0 

0 

0 

1,030 

0 

0 

3  SZ 

450 

1,600 

1,600 

2,182 

1,032 

0 

200 

4  SZ 

235 

2,325 

2,325 

2,877 

787 

0 

0 

5  VAV 

895 

895 

0 

1,071 

1,071 

0 

0 

6  SZ 

1.600 

3.315 

5.115 

3.800 

2,035 

0 

1,000 

7  SZ 

5,220 

5.2JC 

1 .  - . 

: .  220 

5,220 

0  ' 

5,220 

8  SZ 

110 

1,100 

1,100 

1,356 

346 

0 

0 

9  SZ 

360 

1,000 

1.000 

1,231 

591 

0 

0 

10  SZ 

780 

2.400 

2.40C 

2.677 

1,057 

0 

0 

11  SZ 

5,040 

11,100 

il.iOO 

11,100 

5,040 

0 

0 

12  SZ 

14,400 

18.000 

13, COG 

18,203 

14,608 

0 

15,150 

13  FC 

0 

200 

2C0 

200 

0 

0 

0 

14  RAO 

0 

0 

0 

0 

2,539 

0 

0 

Totals 

29,090 

47,1:5 

49,902 

35,406 

0 

.21,570 

Trane  Air  Conditioning  EconoFics 

By:  Trane  Customer  Di'eot  Ss'vice  Network 
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CAPACITY  -  ALTERNATIVE  5 
WEATHERSTRIP  8.  CAULKING 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Main  Sys. 

Aj;>(.  Sys. 

Opt.  Vent 

Cooling 

ilain  Sys. 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(8tuh) 

1  PTAC 

0.0- 

0.0 

0.0 

0.0 

0 

2  RAO 

0.0 

0.0 

0.0 

0.0 

”95,93' 

3  SZ 

5.3 

0.0 

0.0 

5.3 

-67,262 

4  SZ 

4.5 

0.0 

0.0 

4.5 

-66,65b 

5  VAV 

4.2 

0.0 

0.0 

4.2 

-18,704 

6  SZ 

6.3 

0.0 

0.0 

”61 . 1^2 

7  SZ 

IL.8 

0.0 

c.o 

.3  J 

8  SZ 

2.1 

0.0 

0.0 

2.1 

'29,775 

9  SZ 

1.7 

0.0 

0.0 

i.7 

-21.566 

10  SZ 

3.5 

0.0 

0.0 

3.5 

”35,39^ 

11  SZ 

11.0 

0.0 

0.0 

il.O 

”1,208 

12  SZ 

36.5 

0.0 

0.0 

36.5 

"20,645 

13  FC 

0.0 

0.0 

0.0 

0.0 

"116 

14  RAO 

0.0 

0.0 

0.0 

0.0 

”300,361 

Totals 

93.7 

0.0 

0.0 

93  _  7 

-719,095 

The  building  peakeo  ai  hour  14  ffionth 


Heating 


Aux.  Sys. 

Preheat 

nt-G  tiny 

Reheat 

Humidif. 

Opt,  Vent 

Heating 

Caoacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(5tuh] 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

0 

C 

0 

0 

0 

0 

-95,937 

0 

-9,786 

0 

0 

0 

-67,262 

0 

0 

0 

0 

0 

-66,656 

0 

-47,261 

0 

0 

0 

-65,965 

0 

-106,125 

0 

0 

0 

-61,192 

n 

-403,238 

0 

0 

0 

-280 

0 

0 

0 

0 

0 

-29,775 

0 

-22,463 

0 

0 

0 

-21,566 

0 

-52,147 

0 

0 

0 

-35,394 

0 

-395,931 

0 

0 

0 

-1,208 

0 

-1,047,061 

0 

0 

0 

-20,645 

0 

-1,117 

0 

0 

0 

-116 

0 

0 

0 

0 

0 

-300,361 

0 

-2,085,127 

0 

0 

0 

-766,356 

with  a  capacity  of 

93.7  tons 

ENGINEERING  CHECKS  -  ALTERNAIIYE  3 
WEATHERSTRIP  i  CAULKING 


E  N  e  I  N  E  E  R  I  N  G  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Number 

Auxiliary 

Type 

A:r 

Sc  Ft 

1 

Main 

PTAC 

0.00 

0.00 

2 

Main 

RAO 

O.CO 

G.OO 

3 

Main 

SZ 

IT 

i  C  .  i  j 

i.iS 

4 

Main 

SZ 

10.11 

1.84 

5 

Main 

VAV 

iOO.OO 

0.51 

6 

Main 

SZ 

43.27 

2.12 

7 

Main 

SZ 

99. 9° 

11.13 

8 

Main 

SZ 

10.00 

1.03 

9 

Main 

SZ 

36.00 

1.84 

10 

Main 

SZ 

32.50 

1.56 

11 

Main 

SZ 

45.41 

2.63 

12 

Main 

SZ 

80.00 

9.16 

13 

Main 

FC 

0.00 

3.92 

14 

Main 

RAO 

0.00 

0.00 

Cooling  .  Heating  — 


CfiTi/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1.088,5 

0.00 

0.00 

0.00 

1,073 

0.0 

0.0 

0.00 

0.00 

-33.59 

2,856 

304,4 

257,6 

46.59 

1.18 

-49.68 

1,354 

521.2 

283.8 

42.28 

1.84 

-52.65 

1,266 

215.3 

420.7 

28.52 

0.00 

-37.74 

1,743 

528.3 

249.3 

48.14 

2.12 

-39.13 

1,564 

278.3 

25.0 

479.87 

11.13 

-0.60 

469 

532.5 

518.4 

23.15 

1.03 

-27.80 

1,071 

579,4 

315.2 

38.07 

1.84 

-39.64 

544 

685.4 

438.9 

27.34 

1,56 

-23.03 

1,537 

1,012.0 

385.0 

31.17 

2.63 

-0.29 

4,223 

493.1 

53.9 

222.81 

9.16 

-10.50 

1,966 

4.658.1 

1,187.8 

10.10 

3.92 

-2.28 

51 

0.0 

0.0 

0.00 

0.00 

-33.06 

9,084 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COHD. 


COOLING  COIL  PEAK  CLG  SPACE  PEAK  ***m:*<:**4:j:  HEATING  COIL  PEAK  **nnn 

Peaked  at  Time  —>  Mo/Hr:  7/15  *  Mo/Hr:  7/15  *  Ho/Hr:  13/  1 


Outside  Air  — > 

0A0B/W8/HR:  ' 

m  73/  98.0 

t 

0AD8: 

91  * 

i 

0AD8: 

4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

t 

Space 

Parent  *  Space  Peak 

Coil 

Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  *  Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(^) 

t 

(Btuh) 

(%)  *  (Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Partition 

0 

0 

0.00 

t 

0 

0,00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0,00 

t 

0 

o.co  * 

0 

0 

0.00 

Infiltration 

V 

0 

97.45 

i 

u 

I 'J  .  J'j  ^ 

0 

0 

104.25 

Sub  Total”) 

0 

0 

0 

97.45 

t 

0 

100.00  * 

0 

0 

104.25 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

G 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total”) 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

2.55 

i 

0.00  ^ 

0 

-4.25 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

o.co  * 

0 

0.00 

Duct  Heat  Pkuo 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  ^ 

0 

0.00 

Grand  Total::) 

0 

0 

0 

0 

100.00 

t 

0 

100.00  * 

0 

0 

100.00 

T’OTi  on  rrTTnu 

-AOCAC - 

luUi 

.iHu  COIL  SELECilON' 

HKchb 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR  Gross  Total 

Gla 

5S  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Hbh) 

(cfm)  Deg  F 

Deg  f  Grains 

Deg  F  Deg  F 

Grains  floor 

1,073 

Main  Clg  0.0 

0.0 

0.0 

0  38.1 

30 

.7  15.4 

27.9  24.9 

15.2  Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0 

0 

.0  0 

.0 

0.0  0.0 

0.0  Exflr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0.0  0.0 

0.0  0.0 

0.0  Roof 

0 

0  0 

Totals  0.0 

0.0 

Wall  . 

0 

0  0 

-ucATTMO  rnri  cci  c/'iinki _ _ 

.-TCMnrfiATiinrc  lc\ _ 

-  HLH  1  inu  \/UlL  ULL' 

LV  1  lUlT 

-AIRFLOWS  [CiUlJ 

-  , 

”  I  tflPEKR  1  UKtS  uj 

Capacity 

Coil  Airfl  Ent 

Lvg  Type 

Cooling 

Heating  Clg  %  OA  0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Vent 

0 

0  Clg  Cfm/Sqft  0.00 

SAD  8 

28.0 

38.1 

Main  Htg  -0.0 

0  3B.1 

38.1  Infil 

0 

0  Clg  Cfm/Ton  1088.50 

Plenum 

38.0 

38.0 

Aux  Htg  0.0 

0  0.0 

0,0  SuDoly 

0 

0  Clg  Sqft/Ton  ******* 

Return 

38.0 

38.0 

Preheat  -0.0 

0  38.1 

28.0  Mincfm 

0 

0  Clg  Btuh/Sqft  0.00 

Ret/OA 

38.0 

38.0 

Reheat  0.0 

0  0.0 

0.0  Return 

0 

0  No 

.  People  0 

Runarnd 

38.0 

38.0 

Humidif  0.0 

0  0.0 

0.0  Exhaust 

0 

0  Htg  OA  0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0  Rm  Exh 

0 

0  Htg  Cfm/SqFt  0.00 

Fn  BldTO 

0.0 

0.0 

Total  0.0 

Auxil 

0 

0  Htg  Btuh/SqFt  0.00 

Fn  Frict 

0.1 

0.0 

Trane  Air  Conditioning  Econoicics 

By:  Trane  Customer  Direct  Service  Network 
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System  2  Block  RAO  -  RADIATION 

CGGtING  COIL  PEAK  «n*t**********)»»t*)|;l:*t*»*^;^:j:)t*  CLG  SPACE  PEAK  c**^;****^:***  HEATING  COIL  PEAK  natitn 


Peaked  at  Time  : 

■  ■  > 

do/Hr:  0/  0 

* 

Mo/Hr: 

0/  0  * 

Ho/Hr:  13/  1 

Outside  Air  "> 

OADB/WB/HS: 

0/  0/  0.0 

t 

t 

0AD6; 

0  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.tLat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(U 

t 

(Btuh) 

(^)  * 

(Btuh) 

(Btuh) 

{%) 

Skylite  So!r 

0 

0 

0 

0.00 

* 

0 

0.00  ^ 

0 

0 

0,00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  ♦ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ♦ 

-4,950 

-4,950 

5.16 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-11,004 

-11,004 

11.47 

Wall  Cord 

0 

0 

0 

0.00 

* 

0 

0.00  ^ 

-7,345 

-7,345 

7.66 

Partition 

0 

0 

0.00 

% 

0 

0.00  ^ 

-885 

-885 

0.92 

Exposed  riocr 

0 

0 

0 .  oc 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

t 

c 

t  ■  ■  .!  ‘ 

‘7L/53 

-71,753 

74.79 

Sub  Total") 

0 

0 

0 

0.00 

0 

0.00  * 

”95,937 

-95,937 

100.00 

Internal  Loads 

t 

i 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Total^^o 

0 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

Q 

0.00  ^ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

c.oo 

i 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

fl 

0.00 

i 

0 .  GO  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

o.co 

% 

0.00  ^ 

0 

0,00 

OV/UNDR  Sizing 

0 

0 

0.00 

i' 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

A 

u 

0.00 

t 

0.00  * 

t 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

”95,937 

-95,937 

100.00 

COOLING  CGIL  SELECTION . - . - . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  03/K8/HR 

Leaving  DB/W8/HR 

Gross  Total  Glass  (sf) 

{%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,856 

Hain  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

342 

Aux  Clg 

0.0 

0.0 

c.o 

f) 

c.o 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

O.C  0.0 

0.0 

0.0  0.0 

Roof 

2,153 

0 

0 

Totals 

0.0 

0.0 

Wall  . 

2,453 

305 

12 

_ ucATTkir  rriTi  cri  crirnM _ 

-ATnCiniilC  f 

--.cwf^TwrroTwri 

CHECKS”” 

--TC^/nroA 

more  ( 

riuHliliU  vUiL  olLlUiIom 

'RlKrLUwb  iCiinj 

LnuinLLnino 

1  tnrc.r\n  i  vrvLO  / 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-95.9 

0  0.0 

0.0 

Infil 

0 

1,030 

Clg  Cfffl/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0  0.0 

0.0 

Mincfffl 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0  0.0 

C.O 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-95.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-33.59 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Econofiiics 

By:  Trane  CustOTier  Direct  Service  Network 
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System  3  ^eak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  HEATING  COIL  PEAK 


Peaked  at  Tiise  "> 

Mo/Hr;  1 

Z/14 

t 

Mo/Hr: 

7/17  * 

Ho/Hr:  13/  1 

Outside  Air  =-> 

0ADB/W3/HR:  ' 

71/  74/105.0 

t 

DADS: 

89  * 

* 

OADB: 

4 

Soace 

Ret.  Air 

Ret.  Air  Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  1 

)eak 

Percnt 

Ser 

15.  f-Lat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

t 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0,00 

t 

0 

0.00  t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

3,507 

0 

3,507 

5.56 

t 

4,332 

13.67  * 

-3,592 

-3,592 

5.34 

Glass  Solar 

408 

0 

408 

0.65 

% 

310 

0.98  * 

0 

0 

0.00 

Glass  Cond 

101 

0 

101 

0,16 

t 

104 

0.33  t 

-507 

-507 

0.75 

Wall  Cond 

11,593 

0 

11,593 

18.38 

t 

11,912 

37.58  * 

-22,621 

-22,621 

33.63 

Partition 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

22,724 

22,724 

36.02 

S,995 

23.33  * 

-40,542 

-40 

,542 

60.27 

Sub  Total::) 

38,335 

0 

38,335 

60.77 

t 

25,653 

80.94  * 

-67,262 

-67 

,262 

100.00 

Internal  Loads 

% 

* 

Lights 

4,429 

0 

4,429 

7.02 

i 

5,365 

16,93  * 

0 

0 

0.00 

People 

700 

700 

1.11 

t 

677 

2.14  ^ 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  lotal-o 

5,129 

0 

0  5,129 

8.13 

t 

6,042 

19.06  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  =1^ 

0 

0 

0.00 

Outside  Air 

0 

0 

0  17,566 

27.85 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

2,048 

3.25 

t 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0,00 

0 

0,00 

Ouct  Heat  Pkup 

0 

0 

0.00 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

-0.00 

t 

0 

-0,00  ^ 

0 

0 

-0.00 

Exhaust  Heat 

0 

0  0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

* 

t 

0.00  * 

% 

0 

0.00 

Grand  Total::) 

43,464 

0 

0  63,079 

100.00 

31,695 

100.00  * 

-67,262 

-67 

,262 

100.00 

_ 

TVi/'  /'AT*  mrATTnii 

--ADCAC-. 

- UUULino  UUIL  OCLCUliU.K - 

HKlH  J 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  08/K8/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfci)  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,354 

Main  Clg  S.3 

63.1 

39,9 

1,600  79.4  66 

.9  81 

.7 

55.6  54.2 

62.1 

Part 

0 

Aux  Clg  0.0 

O.C 

0,0 

0  0.0  0.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof  1,354 

0  0 

Totals  5.3 

63.1 

Wall  ,  1,386 

14  1 

_ _ UCATTUO  rOTI  CCI  CrTTHM _ 

_  _ rMf^TwrcDTTjn  rucrt’c _ 

_ TCMnCDATIIOCC  {C^ _ 

. . . . AIRFLOWS  (CTID; 

! tnrcKH 1  Unto  \ r } 

Capacity 

Coil  Airfl  Ent 

Lvg  Type 

Cooling 

Heating  Clg  %  OA 

28.1 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F  Vent 

450 

0  Clg  Cfm/Sqft 

1.18 

3A0B 

56.8 

106.6 

Main  Htg  -67.3 

1, 

600  68.0 

106.6  Infil 

582 

582  Clg  Cfm/Ton 

304.38 

Plenufi) 

75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0,0  SuDDly 

1,600 

1,600  Clg  Sqft/Ton 

257.58 

Return 

75.0 

68.0 

Preheat  -9.8 

1,600  50.0 

55.6  flincfio 

0 

0  Clg  8tuh/Sqft 

46.59  - 

Ret/OA 

79.4 

68.0 

Reheat  0.0 

0  0.0 

0.0  Return 

1,600 

1,600  No 

.  People 

9 

Runarnd 

75.0 

68.0 

Huiiiidif  0.0 

0  0.0 

0.0  Exhaust 

450 

0  Htg  %  OA 

0.0 

Fn  MtrTD 

0.3 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0  R.m  Exh 

200 

0  Htg  Cfm/SqFt 

1.18 

Fn  BldTO 

0.2 

0.0 

Total  -67.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-49.68 

Fn  Frict 

0.7 

0.0 

Trane  ftir  Conditioning  Econcsics  V  600 

By:  Trane  Custoaer  Direct  Service  Netwcrk  PAGE  69 

Systeit  4  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  *tnnntu*tnnnnnnuntn  CLG  SPACE  PEAK  ntntnmt  HEATING  COIL  PEAK  »**»**»* 


Peaked  at  Tiae  : 

[1o/Hr;  ; 

f/14 

* 

Ho/Hr: 

7/17 

t 

Mo/Hr:  13/  1 

Outside  Air  =:> 

OADB. 

ni  74/105,0 

* 

% 

0AD8: 

89 

t 

t 

OADB:  4 

Clpsrp 

J  v  w  C 

Pet.  Air 

Ret.  Air 

Net 

Perent 

* 

Space 

Perent 

t 

Space  Peak 

Coil  Peak 

Perent 

Sens.rlat, 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

% 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuhj 

(Btuh) 

(Btuh) 

(Btuh) 

W 

t 

(Btuh) 

w 

i 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

0 

0,00 

t 

0 

0 

0.00 

Roof  Cond 

3.253 

0 

3,258 

6.09 

t 

3,977 

11.70 

t 

-3,358 

-3,358 

5.04 

Glass  Solar 

0  .  i  ^  0 

0 

3,128 

5.84 

t 

2,417 

7.11 

t 

0 

0 

0.00 

Glass  Cond 

504 

0 

504 

0.94 

t 

512 

1.51 

-2,561 

-2,561 

3.84 

Wall  Cond 

11,116 

0 

11,116 

20.77 

i 

12,962 

38.14 

i 

-22,301 

-22,301 

33.46 

Partition 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Exoosed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

19,511 

19,511 

36,15 

If 

0  ,  JvsV 

25.09 

t 

“33,436 

-38,436 

57.66 

Sub  Total") 

37,517 

0 

37,517 

70.09 

* 

28,397 

83.55 

t 

-66,656 

-66,656 

100.00 

Internal  .oads 

t 

i 

Lights 

4,025 

0 

4,025 

7.52 

t 

4,958 

14.59 

i 

0 

0 

0.00 

People- 

703 

703 

1.31 

t 

633 

1.86 

t 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

i- 

0 

0 

0.00 

Sub  Total::) 

4,727 

0 

0 

4,727 

8.83 

i 

5,591 

16.45 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

8,308 

15.52 

t 

C 

0.00 

t 

0 

0 

o.oc 

Sup,  Fan  Heat 

2,«76 

5.56 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

'  0.00 

t 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-0.00 

t 

0 

-0.00 

0 

0 

o.oc 

Exhaust  Heat 

0 

0 

0 

O.CO 

t 

0.00 

% 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00 

i 

% 

0 

0.00 

Grand  Total::) 

42,245 

0 

0 

53,529 

100.00 

t 

33,983 

100.00 

-66,656 

-66,656 

100.00 

COOLING  COIL  SELECTION . AREAS 


• 

Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  08/W8/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfa) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,266 

Main  Clg 

4.5 

53.5 

38.? 

2.325 

76.6 

65.9  80.7 

60.4 

58.7  73.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0,0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,266 

0 

0 

Totals 

4.5 

53.5 

Wall  . 

1,314 

71 

5 

rnri  cci  crTinw _ 

_A r nri  nutC'  ^ 

--CW/^TKl[rCDT‘ji:t 

pucpjfp _ 

..-TCMnCOATtlOCC  (C\ _ 

— ncH 1 inb 

UUiL  jcLLC  1  lUfx 

■'fliKrLUWo  ICTHij 

LnbinLLKijlb 

IcnHcKHIUKcj 

Capacity 

Coil  Airfl 

Ent 

Ivg 

Type 

Cooling 

Heating 

Clg  %  OA 

10.1 

Type 

Clg 

Htg 

(Mbh) 

(efn) 

Deg  F 

Oeg  F 

Vint 

235 

0 

Clg  Cfm/Sqft 

1.84 

SADB 

61.6 

94.3 

Main  Htg 

-66.7 

2,325 

68.0 

94.3 

Infil 

552 

552 

Clg  Cfm/Ton 

521.21 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

2,325 

2,325 

Clg  Sqft/Ton 

283.81 

Return 

75.0 

68.0 

Preheat 

-0.0 

2,325 

61.5 

60.4 

Mincf'ii 

0 

0 

Clg  Btuh/Sqft 

42.28 

Ret/OA 

76.6 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

2,325 

2,325 

No.  People 

8 

Runarnd 

75.0 

68.C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

235 

0 

Htg  %  OA 

0.0 

Fn  HtrTD 

0.3 

0.0 

Opt  Vent 

0,0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cf(fi/SqFt 

1.84 

Fn  BldTD 

0.2 

0.0 

Total 

-66.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-52.65 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  5  Block  VAV  -  VARIABLE  AIR  VOLUME 


COOLING  COIL  PEAK  ************»*4;**i:i:tt**<:**f*t*«  CLG  SPACE  PEAK  utunttut  HEATING  COIL  PEAK  tttntn 
Peaked  at  Time  Mo/Hr:  7/14  *  Mo/Hr:  7/17  *  Mo/Kr;  13/  1 


Outside  Air 

0AD8/HB/KR:  91/  74/105.0 

* 

t 

0AD8:  89  * 

* 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.tLat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(V) 

i 

(Btuh) 

W  * 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

i' 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

1 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0,00 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

4,737 

0 

4,737 

9.50 

t 

3,710 

42.32  * 

0 

0 

0.00 

Glass  Cond 

1,101 

0 

1,101 

2.21 

1,126 

5.47  * 

-5,505 

-5,505 

29.43 

Hall  Cond 

207 

24 

231 

0.46 

i 

210 

1.02  * 

-818 

-914 

4.88 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

/ ,  c20 

7.620 

Iz . 

i 

■ 

13.24  * 

-12,285 

-12,285 

65.68 

Sub  Total::) 

13,664 

24 

13,689 

27.46 

t 

12,771 

62.05  * 

-18,608 

-18,704 

100.00 

Internal  Loads 

i 

t 

Lights 

5,718 

0 

5,71c 

11.47 

i 

6,926 

33.66  * 

0 

0 

0.00 

People 

904 

904 

1.81 

t 

874 

4.25  * 

0 

0 

0.00 

Misc 

0 

0 

0  C 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

6,622 

0 

0  6,622 

13.28 

t 

7,800 

37.90  t 

0 

0 

0.00 

Ceiling  Load 

3 

-3 

0 

0.00 

% 

9 

0..04  * 

-95 

0 

0.00 

Outside  Air 

0 

0 

0  28,607 

57.38 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

942 

1.89 

t 

0.00  ^ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

•4 

0  -4 

'0.01 

i 

0.00  » 

0 

0.00 

Terminal  Bypass 

0 

0  0 

-0.00 

t 

0.00  ^ 
t 

0 

0.00 

Grand  Total::) 

20,290 

17 

0  49,856 

100.00 

t 

20,581 

100.00  * 

“18,704 

-18,704 

100.00 

_ Arm  Titr  .'‘ot; 

Cwl  rCTT.-,  _ 

AnrAO 

.  L  L  L  L  '  i  '  j  : : 

'“ftHLAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  D8/H8/HR 

Leaving  08/KB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfa) 

Deg  :•  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,748 

Main  Clg  4.2 

49.9 

27.4 

6c 

o2  90.5  74 

.3  105, 

.0 

52.6  51.4 

56.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  4.2 

49.9 

Hall  . 

420  153  36 

_ UCATTkir  rATI  CCl  CATTnW _ 

_ CMATUrrOT  UP 

PUCPf  0-.- 

,  T rMfirn ATI inrp 

. ftlKrLOWS  (Cidl) 

“ 1 tnPtKftlUKLS  IrJ — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  ( 

Pooling 

Heating  Clg  %  OA 

100.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

895 

0  Clg  Cfm/Sqft 

0.51 

SADB  53.9 

68.1 

Main  Htg  -18.7 

0 

0.0 

0.0 

Infil 

176 

176  Clg  Cfm/Ton 

215.31 

Plenum  75.0 

67.8 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

895 

0  Clg  Sqft/Ton 

420.74 

Return  75.0 

67.8 

Preheat  -47.3 

895 

4.0 

52.6 

MincfiD 

0 

0  Clg  Btuh/Sqft 

28.52 

Ret/OA  90.5 

4.0 

Reheat  -0.0 

0 

0.0 

0.0 

Return 

895 

0  No. 

People 

11 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

895 

0  Htg 

OA 

0.0 

Fn  MtrTD  0.3 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0.2 

0.0 

Total  -66.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

-37.74 

Fn  Frict  0.7 

0.0 

Trans  Air  Conditioning  Econosiics 

By;  Trane  Customer  Direct  Service  Network 
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System  6  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  t******************^******** CLG  SPACE  PEAK  **J:t***r**i*  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  ^ 

Mo/Hr:  7/14 

* 

flo/.Hr: 

7/17 

t 

No/Hr:  13/  1 

Outside  Air  =:> 

0AD8/K3/HR;  91/  74/105.0 

* 

t 

OAC-3: 

89 

* 

t 

OADB:  4 

Space 

Ret.  Air  Ret.  Air 

Net  Percnt 

t 

Space 

Percnt 

X 

Space  Peak 

Coil  Peak 

Percnt 

Sens. t La t. 

Sensible  Latent 

Total  Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Etuh! 

(Btuh)  (Btuh) 

(Btuh)  (%) 

t 

(Btuh) 

(1) 

t 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0  0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0  0.00 

% 

0 

0.00 

X 

0 

0 

0.00 

Roof  Cond 

0 

0 

0  O.OG 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

5.265 

0 

5,265  6.99 

i 

5,850 

21.45 

t 

0 

0 

0.00 

Glass  Cond 

1,038 

0 

1,038  1.38 

i 

1,030 

3.78 

t 

-5,269 

-5,269 

8.61 

Wall  Cond 

5,136 

537 

5.672  7.53 

X 

6,044 

22.16 

X 

-20,041 

-22,138 

36.18 

Partition 

0 

0  0,00 

t 

0 

0.00 

X 

0 

0 

0.00 

Exposed  Floor 

0 

0  o.oc 

i 

0 

0.00 

X 

0 

0 

0.00 

Infiltration 

12,429 

12. Ic.:! 

t 

7,496 

27.49 

X 

-33,785 

-33,785 

55.21 

Sub  Total-) 

23,867 

537 

24,404  32.41 

* 

20,419 

74.88 

X 

-59,095 

-61,192 

100.00 

Internal  Loads 

i 

X 

Lights 

4,972 

0 

4,^72  6.6C 

i 

5,981 

21.93 

X 

0 

0 

O.OC 

People 

861 

■5cl  1.14 

t 

782 

2.87 

X 

0 

0 

O.OC 

Misc 

0 

0  0 

0  0.00 

i 

0 

0.00 

X 

0 

0 

o.oc 

Sub  Total::) 

5,833 

0  0 

5.833  7.75 

t 

6,763 

24.80 

X 

0 

0 

o.oc 

Ceiling  Load 

75 

-75 

0  0.00 

i 

88 

0.32 

X 

-253 

0 

0.00 

Outside  Air 

0 

0  0 

40,?95  54.44 

0 

0.00 

X 

0 

0 

o.oc 

Sup.  Fan  Heat 

■^243  5.64 

i- 

0.00 

X 

0 

o.oc 

Ret.  Fan  Heat 

0 

0  0.00 

i 

0.00 

X 

0 

o.oc 

Duct  Heat  Pkup 

0 

0  O.CO 

X 

0.00 

X 

0 

o.oc 

OV/UNOR  Sizing 

0 

0  -0.00 

t 

0 

-0.00 

X 

0 

0 

o.oc 

Exhaust  Heat 

-179  0 

'•[79  -0.24 

t 

0.00 

t 

0 

o.oc 

Terminal  Bypass 

0  0 

0  0.00 

t 

t 

0.00 

X 

If 

0 

o.oc 

Grand  Total::) 

29,775 

283  •  0 

75.296  100.00 

rr-”  7  ~ 

% 

27,271 

100.00 

* 

-59,343 

-61,192 

A  n  r  A  p 

100. oc 

- L'Jl'wi.v.:  uUK  wii. 

-ARchS . 

Total  Capacity 

Sens  Cap.  Coil  Airfi 

Enrering  08/W8/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf)  {%) 

(Tons) 

(Mbh) 

(Mbh)  (c^ml 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

564 

Main  Clg  6.3 

75.3 

56.7  3.3iJ 

3Z.&  71.0  98, 

.4 

66.3  64.6 

91.4 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0  0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  0 

0.0  0,0  0, 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  6.3 

75.3 

Wall  1,155 

146  13 

—HEATING 

COIL  SELECTION . 

-AIRFLOWS  (cfiii) 

--ENGINEERING 

CHECKS" 

"TEMPERATURES  (F)  — 

Capacity 

Coil  Airfi 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

48.3 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Deg  F 

Vent 

1,600 

0 

Clg  Cfm/Sqft 

2.12 

SAOe 

67.4 

84.5 

Main  Htg 

-61.2 

3,315 

67.5 

84.5 

Infil 

485 

485 

Clg  Cfm/Ton 

528.31 

Plenum 

75.2 

67.5 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,315 

3,315 

Clg  Sqft/Ton 

249.26 

Return 

75.2 

67.5 

Preheat 

-106.1 

3,315 

36.8 

66.3 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

48.14 

Ret/OA 

82.6 

67.5 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

2,800 

3,315 

No.  People 

10 

Runarnd 

75.0 

68.  C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,085 

0 

Htg  1  OA 

0.0 

Fn  MtrTD 

0.3 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

1,000 

0 

Htg  Cfm/SqFt 

2.12 

Fn  BldTO 

0.2 

O.C 

Total 

-61.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-39.13 

Fn  Frict 

0.7 

O.C 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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System  7  Peak  SZ  -  SINGLE  ZONE 

ntnuuunnntnuu*  COOLING  COIL  PEAK  CLG  SPACE  PEAK  tnnntnn  HEATING  COIL  PEAK  ***tun 


Peaked  at  Time  "> 

Mo/Hr:  7/14 

t 

Mo/Hr: 

7/15 

t 

Mo/Hr:  13/  1 

Outside  Air  — > 

0ADB/W8/HR;  91/  74/105.0 

t 

t 

OADE: 

91 

t 

t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  *  Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(11  ^ 

(Btuh) 

(U 

t 

(Btuh) 

(Btuh) 

W 

Skyiite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0,00 

Glass  Solar 

0 

0 

0 

0.00  ^ 

0 

0.00 

i 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Partition 

78 

78 

0.03  * 

78 

99.95 

t 

-280 

-280 

99.98 

Exposed  Floor 

0 

0 

0.00  ’i: 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.02 

t 

0 

0 

0.02 

Sub  Total::) 

78 

0 

78 

0.03  * 

78 

99.97 

i 

-280 

-280 

100.00 

Internal  Loads 

i 

t 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

■  0 

0.00  * 

0 

0.00 

i 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

i 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00  * 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

224,979 

99.97  * 

0 

0.00 

t 

0 

0 

0.00 

Sup,  Fan  Heat 

0 

0.00  * 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  ^ 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0.00  * 

0 

0.03 

t 

0 

0 

0.00 

Exhaust  Heat 

c 

0 

0 

0.00  * 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

t 

% 

0 

0.00 

Grand  Total::) 

78 

0 

0 

225,057 

100.00  * 

78 

100.00 

t 

-280 

-280 

100.00 

_  __r*nni 

T  r  t  n  r  1 

r  AT  T  A  n 

- LubL 

.  liVJ  LUiL  OCLtU  i  lUl'l - 

hKC.Rj 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sfj 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(Cf:])) 

Deg  F  Oeg  F  Grains 

Deg  F  Oeg  F 

Grains 

Floor 

469 

Main  Clg  18.8 

225.1 

88. i 

5.220 

90.5  74.3  105.0 

75.0  62.7 

67.5 

Part 

108 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  18.8 

225.1 

Wall 

0 

0  0 

—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

"ENGINEERING  ( 

IHECKS” 

"TEMPERATURES 

(F)- 

Capacity 

Coil  Airfl 

£nt 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

100.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Deg  F 

Vent 

5,220 

0 

Clg  Cfm/Sqft 

11.13 

SAD8 

75.0 

68.0 

Main  Htg 

-0.3 

5,220 

68.0 

68.0 

Infil 

0 

0 

Clg  Cfm/Ton 

278.34 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5,220 

5,220 

Clg  Sqft/Ton 

25.01 

Return 

75.0 

68.0 

Preheat 

-403.2 

5,220 

4.0 

75.0 

Mincffn 

0 

0 

Clg  Btuh/Sqft 

479.87 

Ret/OA 

90.5 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

5,220 

No.  People 

0 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rr]  Exh 

5,220 

0 

Htg  Cfm/Sqft 

11.13 

fn  BldTD 

0.0 

0.0 

Total 

-0.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-0.60 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Econoirics 

By:  Trane  Custoifier  Direct  Service  Network 
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COOLING  COIL  PEAK  *«**n*s:**n«*****n«n**n^:*  CLG  SPACE  PEAK  ntuntnu  HEATING  COIL  PEAK  tnttttt 


Peaked  at  Time  "> 

Mo/Hr:  7/14 

t 

Mo/Hr:  7/17 

t 

Mo/Hr:  13/  I 

Outside  Air  "> 

OADB/WB/HR:  91/  74/105.0 

t 

t 

OAOB:  89 

t 

t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

% 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Flat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

W 

(Btuh) 

{^) 

t 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

3,300 

0 

3.300 

13.31 

i 

2,400 

15.58 

% 

0 

0 

0.00 

Glass  Cond 

532 

0 

532 

2.15 

* 

536 

3.48 

t 

-2,702 

-2,702 

9.07 

Wall  Cond 

3,316 

349 

3,666 

14.79 

* 

4,055 

26.32 

t 

-9,647 

-10,663 

35.81 

Partition 

0 

0 

0.00 

* 

0 

0.00 

i 

0 

0 

0.00 

Exposed  floor 

0 

0 

0.00 

i 

0 

0.00 

i 

0 

0 

0.00 

Infiltration 

3,122 

8,122 

32.76 

3 , 6  4  i 

23.63 

t 

-16,410 

'16,410 

55.11 

Sub  Total  —  ) 

15,270 

349 

15,619 

63.00 

* 

10,632 

69.01 

t 

-28,759 

-29,775 

100.00 

Internal  Loads 

t 

Lights 

3.405 

V 

3.405 

13.73 

t 

4,1Z5 

26.90 

% 

0 

0 

0.00 

People 

5S4 

594 

2.40 

* 

536 

3.48 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00 

Sub  Total::) 

3.999 

0 

0 

3,999 

16.13 

t 

4,681 

30.38 

t 

0 

0 

0.00 

Ceiling  Load 

77 

•'77 

0 

0.00 

i 

94 

0.61 

t 

'224 

0 

0.00 

Outside  Air 

0 

0 

0 

3,792 

15.29 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

1,408 

5.68 

t 

O.CO 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00 

i 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0,00 

t 

0 

0.00 

OV/UNOR  Sizing 

A 

V 

0 

0.00 

i 

0 

0.00 

1 

0 

0 

0.00 

Exhaust  Heat 

0 

-21 

-0.11 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

c.oo 

i. 

t 

0 

0.00 

Grand  Total::) 

19,346 

245 

1 

0 

T  l[  A  A  A  Y  1  An 

24,791 

1  PAT  T  A  11 

100.00 

t 

15,407 

100.00 

* 

'23,984 

-29,775 

--fiprnn _ 

100.00 

n  p.  C  H  0 

Total  Capacity 

Sens  CaD. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf)  (t) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  F  Grains 

Oeg  F  Deg  F 

Grains 

Floor  1,071 

Main  Clg  2.1 

24.8 

^  18.4 

1,100 

76.8  66 

.1  81.9 

61.0  59.2 

74.2 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  2.1 

24.3 

Wall 

561 

75  13 

—HEATING 

COIL  SELECTION 

'AIRFLOWS  (c 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

■  (Mbh) 

(cfm) 

Oeg  f 

Oeg  F 

Vent 

110 

Main  Htg 

-29.8 

1,100 

67.5 

92.2 

Infil 

236 

Aux  Htg 

0.0 

0 

0,0 

0.0 

Supply 

1,100 

Preheat 

-0.0 

1,100 

61.0 

61.0 

Mincfm 

0 

Reheat 

0.0 

0, 

0.0 

O.C 

Return 

1,100 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

110 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rffi  Exh 

0 

Total 

-29.8 

Auxil 

0 

-ENGINEERING  CHECKS-  -TEMPERATURES  (F)— 


Heating 

Clg  %  OA 

10.0 

Type 

Clg 

Htg 

0 

Clg  Cfm/Sqft 

1.03 

SAD8 

62.1 

92.2 

236 

Clg  Cfm/Ton 

532.45 

Plenum 

75.2 

67.3 

1,100 

Clg  Sqft/Ton 

518.41 

Return 

75.2 

67.3 

0 

Clg  Btuh/Sqft 

23.15 

Ret/OA 

76.8 

67.3 

1,100 

No.  People 

7 

Runarnd 

75.0 

68.0 

0 

Htg  t  OA 

0.0 

Fn  MtrTD 

0.3 

0.0 

0 

Htg  Cfni/SqFt 

1.03 

Fn  BldTD 

0.2 

O.C 

0 

Htg  Btuh/SqFt 

-27.80 

Fn  frict 

0.7 

0.0 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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Systea  9  Pesk  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  )l;«*4:«**:f*<:****)t:n**u***«4:*«  CL6  SPACE  PEAK  **««*****n  HEATING  COIL  PEAK  tmntt 


Peaked  at  Time  "> 

Mo/Hr:  i 

1/14 

t 

Mo/Hr: 

7/15  * 

Mo/Hr:  13/  1 

Outside  ftir  -> 

OA08/WB/HR;  91/  74/105.0 

% 

t 

OADB; 

91  * 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sen 

s.Hat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

{%)  * 

(Btuh)  (Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00  » 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

1,065 

0 

1,065 

5.14 

1,232 

12.21  » 

-1,238  -1,238 

5.74 

Glass  Solar 

2,026 

0 

2,026 

9.79 

% 

1,882 

18.66  * 

0  0 

0.00 

Glass  Cond 

514 

0 

514 

2.48 

% 

541 

5.37  ^ 

-2,607  -2,607 

12.09 

Wall  Cond 

485 

0 

485 

2.34 

% 

516 

5.11  * 

-1,633  -1,633 

7.57 

Partition 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

% 

0 

0.00  * 

0  0 

0.00 

Infiltration 

5,643 

5,643 

27.25 

% 

4,022 

39.88  * 

-16,088  -16,088 

74.60 

Sub  Total"> 

9,733 

0 

9,733 

47.00 

% 

8,192 

81.23  * 

-21,566  -21,566 

100.00 

Internal  Loads 

% 

* 

Lights 

1,729 

0 

1,729 

8.35 

i 

1,729 

17.15  ^ 

0  0 

0.00 

People 

311 

311 

1.50 

t 

163 

1.62  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total::) 

2,040 

0 

0 

2,040 

9.85 

i 

1,893 

18.77  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

8,794 

42.46 

i 

0 

0.00  ^ 

0  0 

0.00 

Sup.  Fan  Heat 

142 

0.69 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

% 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  ^ 

0  0 

-0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

% 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00  * 

* 

0 

0.00 

Grand  Total::) 

11,774 

0 

0 

20,710 

100.00 

10,085 

100.00  * 

-21,566  -21,566 

100.00 

A  i"i  n  1 

Tim  r.  n  T  1  n 

“  1  r  T  T  n  II 

_ ADC AC-- _ 

- lUDL 

•  ilTU  l-Uil  DCLCCilUfx - 

n  KuH  J 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Oeg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

544 

Main  Clg  1.7 

20.7 

16.1 

1,000 

80.6  70 

.3  97.9 

65.6  64.5 

91.7 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0,0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

544 

0  0 

Totals  1.7 

20.7 

Wall  , 

550  72  13 

--urATTwr  rnri  cri crTTnu _ 

..CWfiT  fJCCDTWri 

rurri^c-w 

--TCMDC  DATHQCC 

ntnilnu  vUlL  wCLtUiiUn 

- fliKrLUWb  iCidlJ 

1  tilrcKH  1  Unto 

(U 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

36.0 

Type  Clg 

Htg 

(Mbh) 

(cfffl) 

Deg  F 

Oeg  F 

Vent 

360 

0  Clg  Cfm/Sqft 

1.84 

SADB  65.7 

87.8 

Main  Htg  -21.6 

1,000 

68.0 

87.8 

Infil 

231 

231  Clg  Cfm/Ton 

579.43 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,000 

1,000  Clg  Sqft/Ton 

315.21 

Return  75.0 

68.0 

Preheat  -22.5 

1,000 

45.0 

65.6 

Mincfin 

0 

0  Clg  Btuh/Sqft 

38.07 

Ret/OA  80.6 

68. C 

Reheat  0.0 

0 

0.0 

0.0 

Return 

1,000 

1,000  No 

.  People 

4 

Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

360 

0  Htg  %  OA 

0.0 

Fn  MtrlD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.84 

Fn  BldTD  0.0 

0.0 

Total  -21.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-39.64 

Fn  Frict  0.1 

0.0 
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.Trane  Air  Conditioning  Eccnomics 
By:  Trane  Custoner  Direct  Service  Network 

.Systeifi  10  Peak  SZ  -  SINGLE  ZONE 

COCLING  COIL  PEAK  nmnnnnnnnntnnunn  CLG  SPACE  PEAK  ntnnnnt  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  "> 

Ho/Hr:  ; 

Z/i4 

* 

Mo/Hr; 

7/17  * 

Mo/Hr:  13/  1 

Outside  Air  ro 

CAD8/W8/HR:  < 

m  74/105.0 

* 

OAOB: 

89  * 

* 

0AD8:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sci 

ns. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot  » 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(1) 

i 

(Btuh) 

(%)  * 

(Btuh)  (Btuh) 

(i) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  ^ 

0  0 

0.00 

Glass  Solar 

4,550 

0 

4,550 

10.83 

t 

i,ni 

23.55  * 

0  0 

0.00 

Glass  Cond 

807 

0 

807 

1.92 

* 

820 

4.01  * 

-4,098  -4,098 

11.58 

Wall  Cond 

3,085 

343 

3,428 

8.16 

* 

3,726 

18.21  * 

-10,789  -11,990 

33.88 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Exposed  floor 

0 

0 

0.00 

* 

0 

0.00  * 

0  0 

0.00 

Infiltration 

7,055 

7,055 

16.79 

t 

4,283 

20.94  ^ 

-19,306  -19,306 

54.55 

Sub  !otal-> 

15,497 

343 

15,640 

37,70 

t 

13,606 

66.50  * 

-34,193  -35,394 

100.00 

Internal  Loads 

t 

t 

Lights 

4,886 

0 

4,886 

11.63 

% 

6,020 

29.42  * 

0  0 

0.00 

People 

853 

853 

2.03 

t 

769 

3.76  * 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0  0 

0.00 

Sub  Total::) 

5,739 

0 

0 

5,739 

13.66 

6,788 

33.18  ^ 

0  0 

0.00 

Ceiling  Load 

54 

-54 

0 

0.00 

t 

65 

0.32  * 

-189  0 

0.00 

Outside  Air 

0 

0 

0 

19,852 

47.24 

0 

0.00  * 

0  0 

0.00 

Sup.  Fan  Heat 

683 

1.62 

t 

0.00  * 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

i 

0.00  ^ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00  ^ 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

-0.00 

t 

0 

-0.00  ^ 

0  0 

0.00 

Exhaust  Heat 

-94 

0 

-94 

-0.22 

% 

0.00  ^ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  ^ 

% 

0 

0.00 

Grand  Total::) 

21,290 

195 

0 

42,020 

100.00 

i 

20,459 

100.00  * 

-34,382  -35,394 

100.00 

n  i 

Tur-  f^nT: 

r  f  rn  T  T  n  v: 

. -  .  ,,,  .  A  nrAO _ 

•  ihO  i/UlL  DCLLU  1  iUA - 

RKLn  j 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  DS/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cf^) 

Oeg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,537 

Main  Clg  3.5 

42.0 

32.6 

2,400 

80.1  69 

.9  96 

.5 

66.9  65.0 

92.2 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0,0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  0 

0  0 

Totals  3.5 

42.0 

Wall  ,  660  114  17 

urATTun 

rnri  ccicrTTnyj _ 

A  T  n  1 

r  1  nr.io  f 

..CKinTKiCCDTWf^  rUCP/C--  _ TCMnCOATIIOCO  (c\ _ 

UUIL  utLi-U  1  lUiT 

- luiiii; 

Lnb  1  ml-l Kinu  UnuUno  I  unr lHH  I  Unto  / 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

32.5  Type  Clg 

Htg 

(Mbh) 

(cfra) 

Deg  F 

Deg  F 

Vent 

780 

0  Clg  Cfm/Sqft 

1.56  SA08  67.2 

81.2 

Main  Htg  -35.4 

2,400 

67.6 

81.2 

Infil 

277 

277  Clg  Cfm/Ton 

685.39  Plenum  75.1 

67.6 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,400 

2,400  Clg  Sqft/Ton 

438.93  Return  75.1 

67.6 

Preheat  -52.1 

2,400 

46.9 

66.9 

flincfiTi 

0 

0  Clg  Btuh/Sqft 

27.34  Ret/OA  80.1 

67.6 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,400 

2,400  No 

.  People 

10  Runarnd  75.0 

68.0 

Humidif  0.0 

0 

0,0 

0.0 

Exhaust 

780 

0  Htg  %  OA 

0.0  fn  HtrTD  0.1 

o.c 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.56  Fn  BldTD  0.0 

0.0 

Total  -35.4 

Auxil 

0 

0  Htg  Btuh/SqFt 

-23.03  Fn  Frict  0.1 

o.c 

Trane  Air  Conditioning  Econoiiics 

By:  Trane  Customer  Direct  Service  Network 
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System  11  Peek  SZ  •  SINGLE  ZONE 

COOLING  COIL  PEAK  unnnnnntttnnuunnnt  CLG  SPACE  PEAK  tntntttin  HEATING  COIL  PEAK  ******** 


Peaked  at  rime 

Mo/Hr:  7/14 

t 

Mo /Hr: 

7/22 

* 

Mo/Hr 

:  13/  1 

Outside  Air  -> 

OADS/WB/HR:  91/  74/105.0 

t 

t 

OADB: 

79 

* 

* 

OADB 

:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sen 

s.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^) 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

60.74 

Sub  Total:r> 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

60.74 

Internal  Loads 

t 

i 

Lights 

13,815 

0 

13,815 

10.50 

t 

18,290 

76.69 

t 

0 

0 

0.00 

People 

2,183 

2,183 

1.66 

i 

5,560 

23.31 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

o.co 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Totalrr) 

15,998 

0 

0 

15,998 

12.15 

i 

23,851 

100.00 

% 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

99,839 

75,85 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

15,787 

11.99 

t 

■  0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

39.26 

Exhaust  Heat 

^  0 

0 

0 

0.00 

* 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Grand  Total—) 

15,998 

0 

0 

131,624 

100.00 

23,851 

100.00 

t 

0 

0 

100.00 

T  MF'  mil  CCICPTTnK! _ 

Anr 

AP. 

UUuu 

Iivo  tUlL  oLLtl/ilUn 

'HriLMO - - 

Total  Capacity 

Sens  Cap, 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf] 

1  (t) 

(Tons) 

(Mbh) 

(Hbn) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

floor 

4,223 

Main  Clg  11.0 

131.6 

115.8 

11,100 

82.0  71.6  102.7 

71.7  68.4 

101.9 

Part 

0 

Aux  Clg  0.0 

0.0 

O.C 

0. 

0.0  0, 

,0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

,0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  11.0 

131.6 

Kail 

0 

0  0 

—HEATING 

COIL  SELECTION 

■AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

45.4 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

5,040 

0 

Clg  Cfm/Sqft 

2.63 

SA08 

73.0 

68.1 

Main  Htg 

-1.2 

11,100 

68.0 

68.1 

Infil 

0 

0 

Clg  Cfm/Ton 

1011.97 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

11,100 

11,100 

Clg  Sqft/Ton 

385.00 

Return 

75.0 

68.0 

Preheat 

-395.9 

11,100 

38.9 

71.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

31.17 

Ret/OA 

82.0 

68.0 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

11,100 

11,100 

No.  People 

28 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

5,040 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.3 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0 

Htg  Cfm/SqFt 

2.63 

Fn  BldTO 

0.2 

O.C 

Total 

-1.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-0.29 

Fn  Frict 

0.7 

O.C 

Trane  Air  Conditioning  Econoniics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  77 


System  12  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  nunununuunutnuntn  CLG  SPACE  PEAK  nutnnut  HEATING  COIL  PEAK  ttttttu 


Peaked  at  Tidie  -> 

Mo/Hr: 

7/14 

t 

No/Hr: 

7/20  * 

Mo/Hr:  13/  1 

Outside  Air  -> 

0AD8/W8/HR:  ' 

91/  74/105.0 

t 

0AD8: 

83  t 

t 

0AD8;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(t) 

% 

(Btuh) 

{%)  * 

(Btuh) 

(Btuh) 

(i) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

3,816 

0 

3,816 

0.87 

t 

4,109 

7.20  ^ 

-4,473 

-4,473 

21.66 

Glass  Solar 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

.0.00 

Wall  Cond 

384 

0 

384 

0.09 

481 

0.84  * 

-1,693 

-1,693 

8.20 

Partition 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

-14,479 

-14,479 

70.14 

Sub  Total::) 

4.199 

0 

4,199 

0.96 

% 

4,591 

8.04  * 

-20,645 

-20,645 

100.00 

Internal  Loads 

t 

* 

Lights 

6,341 

0 

6,341 

1.45 

% 

8,153 

14.28  * 

0 

0 

0.00 

People 

1,049 

1,049 

0.24 

t 

2,032 

3.56  ^ 

0 

0 

0.00 

Misc 

9,082 

32.4SO 

3,840 

45,408 

10.37 

8,467 

14.83  * 

0 

0 

0.00 

Sub  Total::) 

16,472 

32,486 

3,840 

52,798 

12.05 

t 

18,651 

32.66  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

o.ob 

i 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

311,339 

71.07 

t 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

35,840 

8.18 

i 

0.00  * 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

c 

0 

0.00 

t 

0.00  * 

0 

o.oc 

OV/UNOR  Siring 

33,8b9 

33,869 

7.73 

t 

33,869 

59.30  * 

0 

0 

'0.00 

Exhaust  Heat 

,  0 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

0.00  ^ 

0 

0.00 

Grand  Total—) 

54,540 

32.436 

3,840 

438,045 

100.00 

t 

57,111 

100.00  * 

-20,645 

-20,645 

iOO.OC 

_ F'nni  c^ri  rr^Tinki 

A  n  r  A/^ 

— lUULifib  OLUL  bcLcCIlUN - 

ARc.Hu 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  D8/WB/HR 

Gross  Total 

Glass  (sf) 

w 

(Tons) 

C^bh) 

(Nbh) 

(cfic) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

966 

Main  Clg  36.5 

438.0 

364.3 

18,000 

89.5  73.8  103, 

.6 

70.3  67.4 

99.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof  1,966 

0  0 

Totals  36.5 

438.0 

Wall 

495 

0  0 

_  --CUf'TMCCDT wr'  rucr'vo 

nun  1  mu  uuiu  uuu 

Lu i lun 

. . “"'AIRFLOWS  (Ctmj 

— - -  — cnbiiiLtKlnb  Lnclfto  ~ 

irJ  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

80.0 

Type  Clg 

Htg 

(Mbh) 

(cf 

m)  Deg  F 

Deg  F 

Vent 

14,400 

0  Clg  Cfm/Sqft 

9.16  SA08  72.1 

69.1 

Main  Htg  *20.6 

18, 

000  68.0 

69.1 

Infil 

0 

208  Clg  Cfm/Ton 

493.10  Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

13,000 

18,000  Clg  Sqft/Ton 

53.86  Return  85.5 

68.0 

Preheat  -1,047.1 

18,000  16.8 

70.3 

Hincfm 

0 

0  Clg  Btuh/Sqft 

222.81  Ret/OA  89.5 

68.0 

Reheat  0.0 

0.  0.0 

0.0 

Return 

2,850 

18,000  No 

.  People 

13  Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0^  Fn  MtrTO  0.5 

O.C 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

15,150 

0  Htg  Cfm/SqFt 

9.16  fn  BldTD  0.3 

O.C 

Total  -20.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-10.50  Fn  Frict  1.0 

O.C 

Trane  Air  Conditioning  Econoi'ics 

By:  Trane  Customer  Direct  Service  Network 
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System  13  Slock  PC  -  FAN  COIL 

COOLING  COIL  PEAK  nunnuununnunnunn  CLG  SPACE  PEAK  *i:»i:t*»**t*r  HEATING  COIL  PEAK  tnttttt 


Peaked  at  Time  ' 

'  "  ) 

Ho/Hr;  ' 

7/20 

t 

Mo/Hr: 

7/20 

t 

Mo/Hr:  13/  1 

Outside  Air  "> 

GAOB 

/;^8/HR:  1 

33/  70/  91.0 

i 

t 

OADB: 

83 

t 

* 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

W 

% 

(Btuh) 

W 

t 

(Btuh) 

(Btuh) 

(t) 

Skylite  Soir 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

108 

0 

108 

20.93 

t 

108 

28.50 

t 

-116 

-116 

99.94 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.06 

Sub  Total::) 

108 

0 

108 

20.94 

t 

108 

28.50 

t 

-116 

-116 

100.00 

Internal  Loads 

t 

t 

Lights 

216 

0 

216 

41.96 

t 

216 

57.12 

t 

0 

0 

0.00 

People 

163 

163 

31.58 

t 

54 

14.37 

t 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

379 

0 

0  379 

73.54 

t 

271 

71.50 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Outside  Air 

0 

0 

0  0 

0.00 

t 

.0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

28 

5.52 

t 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00 

% 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Exhaust  Heat 

.  0 

0  0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0  0 

-0.00 

i 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

487 

0 

0  515 

100.00 

t 

378 

100.00 

t 

-116 

-116 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Ent! 

ering  08/WB/HR 

Leaving  DB/KB/HR 

Gross  Total  Glass  (sf) 

W 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Oeg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

51 

Main  Clg 

0.0 

0.5 

0.4 

200 

75.1 

69.0  99.8 

73.2 

68,3  99.1 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

51 

0  0 

Totals 

0.0 

0.5 

Wall 

0 

0  0 

_ ucATTwr  rnri  cci  cmny _ 

ATnciniiic?  f 

rurTMrrnT  Mr* 

Anrr>!/r» 

Trunr DA 

(F)- 

nCHliiiu  vUlL  oLLLUliUii 

■AlHrLUWb  ICifn; 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfffi) 

Oeg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfffl/Sqft 

3.92 

SAOB 

73.3 

68.5 

Main  Htg 

-0.1 

200 

68.0 

68.5 

Infil 

0 

0 

Clg  Cfm/Ton 

4658.06 

Plenuili 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

200 

200 

Clg  Sqft/Ton 

1187.81 

Return 

75.0 

68. C 

Preheat 

-1.1 

200 

68.0 

73.1 

Mincfffl 

0 

0 

Clg  Btuh/Sqft 

10.10 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

200 

200 

No.  People 

0 

Runarnd 

75.0 

68.C 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rid  Exh 

0 

0 

Htg  Cfffl/SqFt 

3.92 

fn  81dT0 

0.0 

O.C 

Total 

-0.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-2.28 

Fn  Frict 

0.1 

0.0 
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Trane  Air  Conditioning  Eccnonics 
By:  Trane  Custoaer  Direct  Se'vice  Network 

System  14  Block  RAD  -  RADIATION 

COOLING  COIL  PEAK  *******»***:t****************:n:^*  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ttttutt 


Peaked  at  Tiae  — > 

No/Hr:  0 

/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  :r> 

DAD: 

^^S/riR: 

0/  0/  0 

0 

i 

0AD8: 

0 

* 

t 

OADB:  4 

Spc-ce 

.Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sene 

i’**- 
^  L  L  . 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

i 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Stiih) 

(Btuh) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh) 

(1) 

t 

(Btuh) 

(Btuh) 

U) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Skylite  Cond 

- 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cord 

Q 

0 

0 

0.00 

t 

0 

0.00 

X 

-8,187 

-8,187 

2.73 

Glass  Solar 

0 

0 

0 

0.00 

0 

0.00 

i 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

-23,248 

-23,248 

7.74 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-87,852 

-92,073 

30.65 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

% 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

% 

0 

0.00 

t 

-176,853 

-176,853 

58.88 

Sub  Total::) 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

-296,140 

-300,361 

100.00 

Internal  Loads 

i 

t 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

o.co 

X 

0 

0.00 

t 

0 

0 

0.00 

disc 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total::) 

0 

0 

0 

0 

0.00 

X 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

-10,917 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

X 

0 

0.00 

t 

0 

0 

0.00 

Sup,  Fan  Heat 

0 

0.00 

t 

0.00 

% 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0,00 

t 

0.00 

i 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

X 

o.co 

1 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

X 

0 

0 

0.00 

Exhaust  Heat 

^  0 

0 

0 

0.00 

t 

c.oo 

t 

0 

0.00 

Terminal  Bypass 

c 

0 

0 

0.00 

t 

0,00 

t 

0 

0.00 

t  t 


Grand  Total::) 

0 

0 

_ r  0  r,  1 

0 

’  XT'  An  T 1  rri  T  ntt 

0  0.00  ^ 

0  .0.00  ^ 

-307, 

.057  -300,361  100.00 

'v  V  - 

,  vUiL  0! 

:  L  C  V  1  1  U 

- HKLHO-- 

Total  Capacity 

Sens 

Cap. 

Gail  Airfl 

Entering  D8/W8/HR 

Leaving  08/KB/HR 

Gross  Total  Glass  (sf) 

(i) 

(Tons) 

(.MPh) 

(Ml 

(cf®) 

Deg  F 

Deg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

9,084 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

G.O 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,164 

0 

0 

Totals 

0.0 

0.0 

Wall 

6,046 

645 

11 

CriTHK! _ 

--cwrTk'croT  wr 

rurrvc-- 

T  rMftr  HA 

Tttnrr  fi 

nUniiriU  vUlL  JUL 

.LU  i  iUI 

3 

'ftlKrLuwo  (crilij 

cnulncLKinu 

v/ncUAj 

1  \r ;--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

68.1 

Main  Htg 

-300.4 

0 

0.0 

0.0 

Infil 

0 

2,539 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

65.7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

65.6 

Preheat 

0.0 

0 

0.0 

0.0 

Mincf.® 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.6 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Riti  Exh 

0 

0 

Htg  Cfffl/SqFt 

0.00 

Fn  BldTO 

0.0 

0.0 

Total 

-300.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-33.06 

Fn  Frict 

0.0 

O.C 

Trane  Air  Conditioning  £ccno:sics 

By;  Trans  Custoaer  Direct  Service  Network 

.BUILDING  U-VALUES  -  ALTERNATIVE  3 
NEATHERSTRIF  i  CAULKING 


BUILDING  U-VALUES 


Room 

Number  Description  Part. 

1  LIQUOR  STORE  0.000 

Zone  1  Total/Ave.  0.000 

Systea  1  Total/Ave.  0.000 

2  RAO  ONLY  0.144 

Zone  2  Total/Ave.  0.144 

Systea  2  Total/Ave.  0.144 

3  ATTIC  0.000 

Zone  3  Total/Ave.  0.000 

Syste.!!  3  Total/Ave.  0.000 

4  OFFICES  •  0.000 

Zone  4  Total/Ave.  0.000 

System  4  Total/Ave.  0.000 

5  PARTY  ROOMS  0.000 

Zone  5  Total/Ave.  0.000 

System  5  Total/Ave.  0.000 

6  LOUNGE  0.000 

Zone  6  Total/Ave.  0.000 

System  6  Total/Ave.  0.000 

7  MECH  ROOM  0.144 

Zone  7  Total/Ave.  0.144 

System  7  Total/Ave.  0.144 

8  LOBBY  0.000 


Zone  8  Total/Ave.  O.OCO 

System  8  Total/Ave.  O.COO 

9  PRIVATE  DINING  0.000 

Zone  9  Total/Ave.  0.000 

System  9  Total/Ave.  O.CCC 

10  DINING  ROOM  0.000 

Zone  10  Total/Ave.  0.000 

System  10  Total/Ave.  0,000 

11  BALL  ROOM  O.COO 

Zone  11  Total/Ave.  O.COO 

System  11  Total/Ave.  0,000 

12  KITCHEN  0.000 

Zone  12  Total/Ave.  0.000 

System  12  Total/Ave.  0.000 

13  KITCHEN  OFFICE  0.000 

Zone  13  Total/Ave.  0.000 

System  13  Total/Ave.  O.COO 

3  ATTIC  0.000 

Zone  3  Total/Ave.  0.000 

4  OFFICES  0,000 

Zone  4  Total/Ave.  0.000 

5  PARTY  ROOMS  0.000 

Zone  5  Total/Ave.  0.000 

6  LOUNGE  0.000 

Zone  6  Total/Ave.  0.000 

8  LOBBY  0.000 


Room  U-Values 
(Btu/hr/sqft/F) 


SUffiiK 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

0.000 

0.000 

0.000 

0.036 

0.550 

0.000 

0.000 

0.000 

0.036 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

O.OCO 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

O.COO 

0.550 

0.000 

0.000 

0.000 

O.OCO 

C.5S0 

0.000 

o.ooc 

0.000 

0.000 

0.550 

0.000 

O.COO 

0.000 

O.COO 

0,000 

0.000 

O.COO 

0.000 

o.ooc 

0.000 

0.000 

0.000 

0.000 

O.COO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0,550 

0.000 

O.COO 

0.000 

0.000 

0,550 

0.000 

0.000 

0.000 

0.036 

0.550 

0.000 

O.COO 

0.000 

0.036 

0.550 

O.COO 

0.000 

0.000 

0.036 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0,000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

0.036 

o.ooo 

0.000 

0.000 

0.000 

0.036 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.041 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

6.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0.550 

0.000 

0.000 

0.000 

0.000 

0,550 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.000 

0.000 

13.3 

2.67 

0.000 

0.000 

0.000 

13.3 

2.67 

0.000 

0.000 

0.000 

13.3 

2.67 

0.563 

0.053 

0.000 

101.9 

22.83 

0.563 

0.053 

0.000 

101.9 

22,83 

0.563 

0.053 

0.000 

101.9 

22.83 

0.563 

0.258 

0.000 

22.6 

8,52 

0.563 

0.258 

0.000 

.  22.6 

8.52 

0.563 

0.258 

0.000 

22.6 

8.52 

0.563 

0.280 

0.000 

55.0 

15.45 

0.563 

0.230 

0.000 

55.0 

15.45 

0.563 

0.280 

0.000 

55.0 

15.45 

0.563 

0.053 

0.317 

17.0 

6,01 

0.563 

0.053 

0.317 

.17.0 

6.01 

0.563 

0.053 

0.317 

17.0 

6.01 

0.563 

0.343 

0.317 

91.7 

22.48 

0.563 

0.343 

0.317 

91.7 

22.48 

0.563 

0.343 

0.317 

91.7 

22.48 

0.000 

0.000 

0.000 

68.1 

15.93 

0.000 

0.000 

O.OCO 

68.1 

15.93 

0.000 

0.000 

0.000 

68.1 

15.93 

0.563 

0.343 

0.317 

66.3 

16.91 

0.563 

0.343 

0.317 

66.3 

16.91 

0.563 

0.343 

0.317 

66.3 

16.91 

0.563 

0.053 

0.000 

84.6 

18.47 

0.563 

0.053 

0.000 

84.6 

18.47 

0.563 

0.053 

0.000 

34.6 

18.47 

0.563 

0.343 

0.317 

53.5 

14.05 

0.563 

0.343 

0.317 

53.3 

14.05 

0.563 

0.343 

0.317 

53.3 

14.05 

0.000 

0.000 

0.317 

6.2 

3.70 

0.000 

0,000 

0.317 

6.2 

3.70 

0.000 

0.000 

0.317 

6.2 

3.70 

0.000 

0.053 

0.000 

40.1 

9.02 

0.000 

0.053 

0.000 

40.1 

9.02 

0.000 

0.053 

0.000 

40.1 

9.02 

0.000 

0.000 

0.000 

22.2 

5.22 

0.000 

0.000 

0.000 

22.2 

5.22 

0.000- 

0.000 

0.000 

22.2 

5.22 

0.563 

0.258 

0.000 

22.6 

8.52 

0.563 

0.258 

0.000 

22.6 

8.52 

0.563 

0.280 

0.000 

55.0 

15,45 

0.563 

0.280 

O.OCO 

55.0 

15.45 

0.563 

0.053 

0.317 

17.0 

6,01 

0.563 

0.053 

0.317 

17.0 

6.01 

0.563 

0.343 

0.317 

91.7 

22.48 

0.563 

0.343 

0.317 

91.7 

22.48 

0.563 

0.343 

0.317 

66.3 

16,91 
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Trane  Air  Conditioning  Eccnonics 

By:  Trane  Custoner  Direct  Ee'vice  Netwoi'k 

BUILDING  U-VALUES  -  ALTERiN'AnVE  3 
WEATHERSTRIP  i  CAL'IJIRG 

.  BUILDING  U-VALUES 


. - . Room  U-Values . — . .  Room  Room 

(Btu/tir/sqft/F)  Hass  Capac. 

Room  Summr  Wintr  Summr  Wintr  (lb/  (8tu/ 

Number  Description  Part.  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 

Zone  8  Total/Ave.  0.000  0.000  0.000  0.000  0.000  0.550  0.563  0.343  0.317  66.3  16.91 

9  PRIVATE  DINING  0.000  0.000  0.000  0.000  0.036  0.550  0.563  0.053  0.000  84.6  18.47 

Zone  9  Total/Ave.  0.000  0.000  0.000  0.000  0.036  0.550  0.563  0.053  0.000  84.6  18.47 

10  DINING  ROOK  0.000  0.000  0.000  0.000  0.000  0.550  0.563  0.343  0.317  53.3  14.05 

Zone  10  Total/Ave.  0.000  0.000  0.000  0.000  0.000  0.550  0.563  0.343  0.317  53.3  14.05 

System  14  Total/Ave.  0.000  0.000  O.OCO  0.000  0.040  0.550  0.563  0.267  0.317  52.0  13.93 

Building  0.144  0.000  0.000  0.000  0.039  0.550  0.563  0.225  0.317  48.2  12.57 


Trane  Air  Conditioning  Econoiiics 

By:  Trane  Custoser  Direct  Service  Network 
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BUILDING  AREAS  -  ALTERNATIVE  5 
HEATHERSTRIP  i  CAULKING 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Roois 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rill 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

{%) 

(sqft) 

1 

LIQUOR  STORE 

1 

1 

1,073 

1,073 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

1,073 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

1,073 

0 

0 

0 

0 

0 

0 

0 

0 

2 

RAD  ONLY 

1 

1 

2,856 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

Zone 

2  Total/Ave. 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

System 

2  Total/Ave. 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

3 

ATTIC 

1 

1 

1,354 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

Zone 

3  Total/Ave. 

1,354 

0 

0 

0. 

0 

1,354 

14 

1 

1,372 

System 

3  Total/Ave. 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

4 

OFFICES 

1 

1 

1,266 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Zone 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

System 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

5 

PARTY  ROOMS 

1 

1 

1,748 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

Zone 

5  Total/Ave. 

1,748 

0 

0 

0 

.  0 

0 

153 

36 

267 

System 

5  Total/Ave. 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

6 

LOUNGE 

1 

1 

1,564 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

Zone 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

System 

6  lotal/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

7 

MECH  ROOM 

1 

1 

469 

469 

ica 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Totai/Ave. 

469 

108 

0 

0 

0 

0 

0 

0 

0 

System 

7  Total/Ave. 

46^ 

108 

0 

0 

0 

0 

0 

0 

0 

8 

LOBBY 

1 

1 

1.07! 

1,071 

0 

0 

0 

0 

0 

75 

13. 

486 

Zone 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

System 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

9 

PRIVATE  DINING 

1 

1 

544 

544 

0 

0 

0 

0 

544 

72 

13 

478 

Zone 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

.  13 

478 

System 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

13 

478 

10 

DINING  ROOM 

1 

1 

1,537 

.  1,537 

0 

0 

0 

0 

0 

114 

17 

546 

Zone 

10  Total/Ave. 

1.537 

0 

0 

0 

0 

0 

114 

17 

546 

System 

10  Total/Ave. 

1,557 

0 

0 

0 

0 

0 

114 

17 

546 

11 

BALL  ROOM 

1 

1 

4,223 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

11  Total/Ave. 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

System 

11  Total/Ave. 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

12 

KITCHEN 

1 

1 

1,966 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

Zone 

12  Total/Ave. 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

System 

12  Total/Ave. 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

13 

KITCHEN  OFFICE 

1 

1 

51 

51 

0 

0 

0 

0 

51 

0 

0 

0 

Zone 

13  Total/Ave. 

51 

0 

0 

0 

0 

51 

0 

0 

0 

System 

13  Total/Ave. 

51 

0 

-  0 

0 

0 

51 

0 

0 

0 

3 

ATTIC 

1 

1 

1,354 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

Zone 

3  Total/Ave. 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

4 

OFFICES 

1 

1 

1,266 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Zone 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

5 

PARTY  ROOMS 

1 

1 

1,748 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

Zone 

5  Total/Ave. 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

6 

LOUNGE 

1 

1 

1,564 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

Zone 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

8 

LOBBY 

1 

1 

1.071 

1,071 

0 

0 

0 

0 

0 

75 

13 

481 
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■BUILDING  AREAS  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CA'J.EING 


Trane  Air  Conditioning  Econcaics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  AREAS 


Floor 

Total 

Exposed 

NuJibe 

r  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Oupli 

cate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Descriotion 

Fir 

Rdi 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(V) 

(sqft) 

(sqft) 

(i) 

(sqft) 

Zone 

8  Total /Avs, 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

9 

PRIVATE  DINING 

1 

1 

544 

544 

0 

0 

0 

0 

544 

72 

13 

478 

Zone 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

13 

478 

10 

DINING  ROOM 

1 

1 

1,537 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

Zone 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

System 

14  Total/Ave. 

9,084 

0 

0 

0 

0 

3,164 

645 

11 

5,401 

Building 

28,806 

450 

0 

0 

0 

10,498 

1,596 

11 

13,444 

Trane  Air  Conditioning  Economics 

By:  Trans  Custossr  Dirsct  Service  Network 
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ASHRAE  90  ANALYSIS  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 

. - . ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  : 
Overall  Wall  U-Value  ^ 
Overall  Building  U-Value  : 


0.039  (Btu/Hr/Sq  Ft/F) 
0.260  (Btu/Hr/Sq  Ft/F) 
0.169  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  :  2.10  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVwj  :  13.34  (Btu/Hr/Sq  Ft) 
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Trane  Air  Conditioning  Enonor-iics 

By:  Trane  Customer  Direct  Service  fietHork 


SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERHATivE  3 
BEATHERSTRIP  &  CAL'LKING 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— Cool 

ing  Load  . 

.  Heating  Load 

Cooling  Airflow 

. 

—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ten) 

(?) 

(Btuh) 

W 

(Cfm) 

(VI 

(Cfm) 

(%) 

0 

'  5 

4.7 

84 

5,210 

-140,211 

30 

1,117 

2,357.7 

29 

2,555 

0.0 

0 

0 

5 

-  10 

9.4 

3 

189 

-280,422 

26 

950 

4,715.5 

0 

0 

0.0 

0 

0 

10 

-  15 

14.1 

5 

323 

-420,633 

25 

932 

7,073.2 

0 

0 

0.0 

0 

0 

15 

-  20 

18.7 

4 

235 

-560,844 

6 

226 

9,431.0 

0 

0 

0.0 

0 

0 

20 

“  25 

23.4 

3 

167 

-701,056 

13 

477 

11,783.7 

0 

0 

0.0 

0 

0 

25 

-  30 

28.1 

1 

81 

-841,267 

0 

0 

14,146.4 

0 

0 

0.0 

0 

0 

30 

~  35 

32.8 

0 

0 

-981,478 

0 

0 

16,504.2 

0 

0 

0.0 

0 

0 

35 

-  40 

37.5 

0 

0 

-1,121,689 

0 

0 

13,861.9 

0 

0 

0.0 

0 

0 

40 

”  45 

42.2 

0 

0 

-1,261,900 

0 

0 

21,219.7 

0 

0 

0.0 

0 

0 

45 

-  50 

46.9 

0 

0 

-1,402.111 

c 

0 

23,577.4 

0 

0 

0.0 

0 

0 

50 

-  55 

51.5 

0 

0 

-1,542,322 

0 

0 

25,935.1 

0 

0 

0.0 

0 

0 

55 

-  60 

56.2 

0 

0 

-1,682,533 

0 

0 

28,292.9 

0 

0 

0.0 

0 

0 

60 

-  65 

60.9 

0 

0 

-1,822,745 

0 

0 

30,650.6 

0 

0 

0.0 

0 

0 

65 

-  70 

65.6 

0 

0 

-1,962,956 

0 

0 

33,008.4 

0 

0 

0.0 

0 

0 

70 

-  75 

70.3 

0 

0 

-2,103,167 

0 

0 

35,366.1 

0 

c 

0.0 

0 

0 

75 

-  80 

75.0 

0 

0 

-2.243,373 

0 

A 

37,723.9 

0  * 

0 

0.0 

0 

0 

80 

-  85 

79.7 

0 

0 

-2.3S3.5S9 

0 

0 

40,081.6 

0 

0 

0.0 

0 

0 

85 

“  90 

84.3 

0 

0 

-2.523,800 

0 

0 

42,439.3 

71 

6,205 

0.0 

0 

0 

90 

-  95 

89.0 

0 

0 

"2,o64.0i2 

0 

0 

44,797.1 

0 

0 

0.0 

0 

0 

95 

-  100 

93.7 

0 

0 

-2.304,223 

0 

0 

47,154.8 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

2,555 

r\ 

V 

0 

5.058 

0.0 

0 

0 

0.0 

0 

8,760 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
NEATHERSTfilP  &  CAULKING 


BUILDING  TEMPERATURE  PROFILES 


Temperature 

'  '  1 

lone  Nu 

mber  - 

Range 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

3 

4 

5 

6 

8 

9 

(F) 

Max.  Temp. 

38.0 

92.3 

78.8 

78.8 

79.9 

79.2 

71.2 

79.4 

78.5 

79.5 

79.9 

96.7 

80.0 

103.3 

103.4  161.7  103.3  111.9  115.3 

lio./Hr. 

1  1 

8  22 

7  24 

7  24 

7  5 

7  5 

9  16 

7  5 

7  24 

7  5 

6  5 

7  15 

7  5 

7  22 

8  22 

8  22 

8  23 

8  22 

8  22 

Day  Type 

1 

i 

1 

1 

1 

1 

4 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

..  Number  of  Hours 

Above  100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

245 

590 

4,206 

1,086  2,562  2,640 

95  -  100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,052  1,198 

150  1,134 

366 

288 

90  -  95 

0 

868 

0 

0 

0 

0 

0 

0 

0 

0 

0 

138 

0 

975 

1,026 

60 

708 

87 

48 

85  -  90 

0 

1,276 

0 

0 

0 

0 

0 

0 

0 

0 

0 

778 

0 

770 

288 

255 

36 

372 

196 

80  -  85 

0 

784 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,174 

0 

630 

498 

899 

482 

603 

332 

75  -  80 

0 

131 

2,474 

3,122  3,672  3,029 

0  3,672  2,732 

3.327  2,801 

820 

4.107 

0 

72 

444 

674 

321 

584 

70  -  75 

0 

800 

858 

550 

0 

643 

1,563 

0 

940 

413 

658 

213  4,653 

0 

153 

1,188 

246 

313 

108 

65  -  70 

.  0  4,421 

3,817 

3,964 

3,518  2,935  3,387 

1,448  3,497 

3,794 

443 

884 

0  3,785 

3,942 

1,536  4,076  3,838  3,922 

60  -  65 

0 

480 

859 

916 

1,363 

1,459 

3,810 

736 

1,493 

1,185 

695 

852 

0 

700 

789 

22 

318 

298 

642 

55  -  60 

0 

0 

544 

208 

207 

644 

0 

670 

98 

41 

782 

576 

0 

454 

204 

0 

0 

0 

0 

50  -  55 

0 

0 

208 

0 

0 

0 

0 

1,233 

0 

0 

872 

615 

0 

149 

0 

0 

0 

0 

0 

Below  50 

8,760 

0 

0 

0 

0 

0 

0 

996 

0 

0  2,509  2,710 

0 

0 

0 

0 

0 

0 

0 

Min.  Temp. 

38.0 

62.6 

50.8 

57.4 

56.4 

b5.2 

60.2 

43,4 

58.1 

59.4 

33.9 

30.2 

‘67.9 

55.0 

57.4 

63.7 

62.9 

63.3 

61.1 

Mo. /Hr. 

1  1 

2  6 

2  6 

2  6 

2  11 

2  9 

3  20 

2  8 

2  6 

2  9 

2  10 

2  8 

1  6 

i  5 

2  6 

1  6 

2  6 

2  6 

2  6 

Day  Type 

1 

1 

4 

4 

S 

5 

5 

5 

5 

5 

4 

4 

1 

i 

4 

1 

4 

4 

1 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  3 
WEATHERSTRIP  S  CAU.F.ING 


BUILDING  T  E  M  P  E  R  A  T  U 


Range 

10 

(F) 

Il3x.  Temp. 

114.7 

Mo. /Hr. 

8  22 

Day  Type 

1 

Above  100 

2,928 

95  -  100 

0 

90  -  95 

332 

85  -  90 

502 

80  -  85 

499 

75  -  80 

171 

70  -  75 

.936 

65  -  70 

3,193 

60  -  65 

199 

55  -  60 

0 

50  -  55 

0 

Below  50 

0 

Min.  Temp. 

6^5 

Mo. /Hr. 

2  6 

Day  Type 

4 

RE  PROFILES 


Hours 


Trane  Air  Conditioning  EcoRoaiics 
By:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERSY  CCNSv'PTICN  -  ALTERNATIVE  5 
WEATHERSTRIP  &  CAULKING 
. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

STEAM 

HOT  WTR 

STEAM  DHND 

HOT  W  DHND 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kt'h) 

(kW) 

(Therm) 

(Therm) 

(Thrm/hr) 

(Thrm/hr) 

Jan 

56,133 

112 

102 

1,383 

0 

5 

Feb 

50,686 

112 

92 

,  1,401 

0 

5 

March 

53,675 

112 

102 

■  809 

0 

5 

April 

48,350 

123 

99 

259 

0 

5 

May 

46,454 

139 

0 

0 

0 

0 

June 

51,525 

149 

0 

0 

0 

0 

July 

61,924 

157 

0 

0 

0 

0 

Aug 

53,777 

150 

0 

0 

0 

0 

Sept 

45,492 

143 

0 

0 

0 

0 

Oct 

49,041 

116 

77 

127 

0 

3 

Nov 

49,777 

122 

99 

436 

0 

5 

Dec 

55,531 

112 

102 

1,124 

0 

5 

Total 

622,366 

157 

675 

5,539 

0 

5 
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Building  Energy  Consumption  = 
Source  Energy  Consumption  ^ 


95,311  (Btu/Sq  ft/Year) 
250,003  (Btu/Sq  Ft/Vear) 


Floor  Area  : 


28,806  (Sq  Ft) 


Trane  Air  Conditioning  Econoitics 

By:  Trane  CustCiTer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

—  Monthly  Consumption 

— 

Nuifi 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

•  Dec 

Total 

0 

LIGHTS 

ELEC 

15067 

13609 

15067 

14581 

15067 

14581 

15067 

15067 

14581 

15067 

14581 

15067 

177,399 

PK 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

33.0 

1 

MISC  LD 

ELEC 

7412 

6694 

7412 

7173 

7412 

7173 

7412 

7412 

7173 

7412 

7173 

7412 

87,266 

PK 

14.1 

14.1 

14.1 

14.1 

14.1 

14.1 

14.1 

14,1 

14.1 

14.1 

14.1 

14.1 

14.1 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

A 

L,- 

() 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

W  .  V 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR- 

■CLD  CGND 

CCMP  U 

5  TONS 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQllOOS 

AIR'CLO  RECIP  25-45 

TONS 

ELEC 

0 

0 

0 

237 

1090 

4791 

9463 

5257 

1415 

809 

50 

0 

23,111 

PK 

0.0 

0.0 

20.2 

20.2 

22.1 

26.1 

30.8 

26.5 

22.5 

20.2 

20.2 

0.0 

30.8 

2 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

9 

75 

336 

711 

368 

96 

35 

2 

.  0 

1,631 

PK 

0.0 

0.0 

0.1  ■ 

0.3 

0.9 

2.1 

2.7 

2.1 

1.6 

0.7 

0,2 

0.0 

2.7 

CHILLED  WATER  PUMP  C.V. 


2  EQSOOl 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  6  CAULKING 


ELEC 

0 

0 

0  343 

898 

1330 

1572 

1387 

984 

740 

89 

0 

7,344 

PK 

0.0 

0.0 

3.0  3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

0.0 

3.0 

2 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0  35 

90 

134 

158 

139 

99 

74 

9 

0 

739 

PK 

0.0 

0.0 

0.3  0.3 

0.3 

0.3 

0,3 

0 , 3 

0.3 

0.5 

0.3 

0.0 

0.3 

3 

EQ1281 

TRANE 

HT-PMP  W-DEMAMD 

DEFROST 

ELEC 

1054 

956 

1027  886 

0 

86 

317 

84 

0 

624 

1021 

1005 

7,062 

PK 

2.2 

2.2 

2.2  2.2 

0.0 

1.2 

1.8 

1.2 

0.7 

2.2 

2.2 

2.2 

2.2 

3 

EQ5215 

CONDENSER  FANS 

ELEC 

0 

0 

0  0 

0 

13 

47 

13 

0 

0 

0 

0 

73 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0,2 

0.3 

0.2 

0.1 

0.0 

0.0 

0.0 

0.3 

3 

EQ5308 

CONIROLS 

ELEC 

59 

53 

53  51 

0 

18 

37 

20 

0  . 

42 

51 

56 

441 

PK 

O.l 

0.1 

0.1  0.1 

0.0 

O.l 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

3 

EQ5350 

HEAT 

PU;'?  DEnANO  DEFROST  CYCLE 

ELEC 

14 

12 

7  0 

0 

0 

0 

0 

0 

0 

6 

14 

53 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

EQ1281 

TRANE 

HT-PMP  H'DEHAND 

DEFROST 

ELEC 

1973 

1761 

2085  1124 

0 

281 

808 

344 

26 

778 

1667 

2001 

12,847 

PK 

4.4 

i  »  4 

4.4  4.4 

0.5 

2.4 

3.5 

2.5 

•1.9 

4.4 

4.4 

4,4 

4.4 

4 

EQ5215 

CONJt 

NS:R  FANS 

ELEC 

0 

0 

0  0 

0 

42 

121 

52 

4 

0 

0 

•  0 

219 

PK 

0,0 

O.G 

C.O  C.O 

0.1 

0,3 

0.5 

0.4 

0.3 

0,1 

0.0 

0.0 

0.5 

4 

EQ5308 

CONiR 

DLS 

ELEC 

56 

50 

53  37 

0 

26 

50 

30 

10 

24 

49 

53 

439 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

4 

EQ5350 

HEAT 

DEMAND  DEFR 

GST  CYCLE 

ELEC 

28 

24 

14  0  . 

0 

0 

0 

0 

0 

0 

12 

'28 

107 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

EQIIOIL 

HR  AI 

R-CLO  RECIP  >15 

TONS 

ELEC 

0 

0 

0  0 

229 

1279 

3311 

1357 

201 

0 

0 

0 

6,378 

PK 

0.0 

0.0 

0.0  0.0 

22.4 

23.2 

24.0 

23.3 

22.5 

0.0 

0.0 

0.0 

24.0 

5 

EQ5200 

CO.NDENSER  FANS 

ELEC 

0 

0 

0  0 

20 

109 

277 

115 

17 

0 

0 

0 

538 

PK 

0.0 

0.0 

0.0  0.0 

0.8 

1.0 

1.4 

1.0 

1.0 

0.0 

0,0 

0.0 

1.4 

5 

EQ5001 

CHILLED  WATER  PUMP  C. 

V. 

ELEC 

0 

0 

0  0 

262 

626 

1110 

728 

254 

0 

0 

0 

2,980 

PK 

0.0 

0.0 

0.0  0.0 

3.0 

3.0 

3.0 

3.0 

3.0 

0.0 

0.0 

0.0 

3.0 

5 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0  0 

26 

63 

112 

73 

26 

0 

0 

.  0 

300 

PK 

0.0 

0.0 

0.0  ■  0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

1  EQ4003  FC  CENTRIF.  FAN  C.V. 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


ELEC 

0 

0 

0  0 

0 

0 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

3 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

650 

587 

650  629 

650 

629 

PK 

1.2 

1.2 

1.2  1.2 

1.2 

1.2 

3 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

10 

9 

10  10 

10 

10 

PK 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

3 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

5 

4 

5  4 

5 

4 

PK  • 

0.0 

0.0 

0.0  0.0 

0.0 

0.0 

4 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

944 

853 

944  914 

944 

914 

PK 

1.8 

1.8 

1.8  1.8 

1.8 

1.8 

5 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

39  147 

115 

155 

PK 

0.1 

0.0 

0.3  0.8 

0.6 

0.6 

6 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

1346 

1216 

1346  1302 

1346 

1302 

PK 

2.6 

2.6 

2.6  2.6 

2.6 

2.6 

6 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

45 

43 

46  43 

54 

47 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

0.1 

6 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

-ELEC 

45 

41 

45  44 

45 

44 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

0.1 

8 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

447 

403 

447  432 

447 

432 

PK 

0.8 

0.8 

0.8  0.8 

0.8 

0.8 

9 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

45 

41 

45  44 

45 

44 

PK 

0.1 

0.1 

0.1  0.1 

0.1 

0.1 

10 

EQ4003 

'  FC  CENTRIF.  FAN  C.V. 

ELEC 

217 

196 

217  210 

217 

210 

PK 

0.4 

0.4 

0.4  0.4 

0.4 

0.4 

11 

EQ4003 

FC  CENTRIF.  FAN  C.V. 

ELEC 

5007 

4523 

5007  4846 

5007 

4846 

PK 

9.5 

9.5 

9.5  9.5 

9.5 

9.5 

12 

EQ4003 

FC  CENTRIF,  FAN  C.V. 

ELEC 

11368 

10268 

11368  11001 

11368 

11001 

PK 

21.6 

21.6 

21.6  21.6 

21.6 

21.6 

12 

EQ4003 

FC  CENTRIF,  FAN  C.V. 
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0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

650 

650 

629 

650 

629 

650 

7,649 

1.2 

1.2 

1.2 

1,2 

1.2 

1.2 

1.2 

10 

10 

10 

10 

10 

10 

120 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

5 

4 

5 

4 

5 

53 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

944 

944 

914 

944 

914 

944 

11,114 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

190 

166 

123 

177 

97 

2 

1,211 

0.7 

0.6 

0.6 

0.8 

0.7 

0.2 

0.8 

1346 

1346 

1302 

1346 

1302 

1346 

.  15,847 

2.6 

2.6 

2.6‘ 

2.6 

2.6 

2.6 

.2.6 

45 

47 

47 

40 

41 

42 

537 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

45 

45 

44 

45 

44 

45 

531 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0,1 

447 

447 

432 

447 

432 

447 

5,258 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

45 

45 

44 

45 

44 

45 

531 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

217 

217 

210 

217 

210 

217 

’  2,550 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

5007 

5007 

4846 

5007 

4846 

5007 

58,957 

9.5 

9.5 

9.5 

9.5 

9.5 

9,5 

9.5 

11368 

11368 

11001 

11368 

11001 

11368 

133,849 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network. 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
WEATHERSTRIP  i  CAULKING 


ELEC 

1025 

926 

1025 

992 

1025 

992 

1025 

1025 

PK 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

EQ4003 

PC  CENTRIF. 

FAN  C.V. 

ELEC 

9 

8 

9 

•  9 

9 

9 

9 

9 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2102 
P  H0TH20 
PK 


PURCHASED  DIST.  HOT  WATER 
13S3  1401  809  259  0 
5.2  5.2  5.2  4.6  0.0 


0  0  0 

0.0  0.0  0.0 


1  EQ5020 
ELEC 
PK 


HEAT  WATER  CIRC.  PUMP  C.V. 
497  448  497  170  ‘  0 
0.9  0,9  0.9  0.9  0.0 


0  0 

0.0  0.0 


0 

0.0 


2  EQ2261 
ELEC 
PK 


ELECTRIC  RADIATION 

8795  7944  6241  3062  0 

16.7  16.7  16.7  16.7  0.0 


0  0 

0.0  0.0 


0 

0.0 


3  EQ2101 
P  STEAM 
PK 


PURCHASED  DISTRICT  STEAM 
102  92  102  99  0 

0.4  0.4  0.4  0.4  0.0 


0  0  0 

0.0  0.0  0.0 


3  EQ5020 
ELEC 
PK 


HEAT  WATER  CIRC.  PUMP  C.V. 
6  6  6  6  0 
0,0  0.0  0.0  0.0  0.0 


0  0  0 

0.0  0.0  0.0 


12 

0.1 


CONDENSATE  RETURN  PUMP 
11  12  12  0  0 

0.1  0.1  0.1  0.0  0.0 


0 

0.0 


0 

0.0 
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992 

1025 

992 

1025 

12,070 

i,9 

1.9 

1.9 

1.9 

1.9 

9 

9 

9 

9 

106 

0.0 

0.0 

0.0 

0.0 

■  0.0 

0 

127 

436 

1124 

5,539 

0.0 

3.4 

4,8 

5.2 

5.2 

0 

114 

226 

497 

2,448 

0.0 

0.9 

0.9 

0,9 

0.9 

0 

1974 

4250 

8219 

40,485 

0.0 

16.7 

16,7 

16.7 

16.7 

0 

77 

99 

102 

675 

0.0 

0.4 

0,4 

0.4 

0.4 

0 

5 

6 

6 

40 

0.0* 

0.0 

0,0 

0.0 

0.0 

0 

9 

12 

12 

82 

0.0 

0.1 

0,1 

0.1 

0.1 

3  EQ5061 
ELEC 
PK 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 
WEATHERSTRIP  4  CAULKING 

. - . .  UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 


Peak  Value  157.1 

(kN) 

Yearly  Time  of  Peak 

17  (hr)  7  (mo) 

Hour  17  Month  7 

Eqp. 

utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Hum.  Code  Name 

Equipment  Description 

(kW) 

(%) 

Cooling  Equipment 

2  E81100S 

AIR-CLO  RECIP  25- 

■45  TONS 

35.6 

22.66 

3  EQ1281 

TRANE  HT-PMP  W-DEMANO  DEFROST 

1.8 

1.17 

4  E81281 

TRANE  HT-PMP  W-DEMANO  DEFROST 

3.7 

2.36 

5  E81101L 

HR  AIR-CLD  RECIP 

>15  TONS 

28.1 

17.90 

Sub  Total 

69.3 

44.10 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUH.'IATICN  OF 

ELECTRICAL  DEMAND 

0.0 

0.00 

3 

SUHMATIGN  CF  FAN: 

ELECTRICAL  DEMAND 

1.3 

0.80 

4 

SU^IflATION  CF  FAN 

ELECTRICAL  DEMAND 

1.8 

1.14 

S 

SLtflATION  OF  FAN 

ELECTRICAL  DEMAND 

0.6 

0.41 

6 

SUHHAIIDN  OF  FAN' 

ELECTRICAL  DEMAND 

2.7 

1.74 

8 

SUMflATICN  OF  FAN 

ELECTRICAL  DEMAND 

0.8 

0.54 

9 

SUhHATION  OF  FAN 

ELECTRICAL  DEMAND 

0.1 

0.05 

10 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

0.4 

0.26- 

11 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

9.5 

6.05 

12 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

23.5 

14.97 

13 

SUMMATION  OF  FAN 

ELECTRICAL  DEMAND 

0.0 

0,01 

Sub  Total 

40.8 

25.98 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

33.0 

20.97 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

14.1 

8.95 

Sub  Total 

47.0 

29.93 

Grand  Total 


157.1  100.00 
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tt 

it 

n 

TRACE 

6  0  0 

ANALYSIS 

U 

u 

n 

n 

by 

n 

it 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 
CARLISLE  BARRACKS,  PA 
DEPARTMENT  OF  THE  ARMY 
8ENATEC  ASSOCIATES 
BUILDING  313 


Weather  File  Code: 

CARLISLE 

Location; 

ENERGY  SAVINGS  OPPORTUNITY  STUDY 

Latitude: 

40.2  (deg) 

Longitude: 

77.2  (deg) 

Time  Zone: 

5 

Elevation: 

475  (ft) 

Barometric  Pressure: 

29.2  ( i n .  Hg ) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

92  (F) 

Summer  Design  Wet  Bulb: 

72  (F) 

Winter  Design  Dry  Bulb: 

4  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

•  0.20 

Air  Density: 

0.0742  (Lbm/cuT't) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0832  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor; 

4,790.2  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4519  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  September 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  20:16:38  2/  1/94 

Dataset  Name:  CB313  .TM 


Trane  Air  Conditioning  Economics 

By:  Trane  Custoner  Direct;  Service  Network 

AIRFLOW  -  ALTERNATIVE  4 
COMBINED  ECOS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

— -  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfifi) 

(Cfm) 

(Cfm) 

1  PTAC 

0 

0 

0 

0 

0 

0 

0 

2  RAD 

0 

0 

0 

0 

833 

0 

0 

3  SZ 

450 

1,600 

1,600 

2,099 

949 

0 

200 

4  SZ 

23S 

2,325 

2,325 

2,798- 

708 

0 

0 

5  VAV 

916 

916 

0 

1,067 

1,067 

0 

0 

6  SZ 

1,600 

3,315 

3,315 

3,731 

2,016 

0 

1,000 

7  SZ 

5,220 

5,220 

5,220 

5,220 

5,220 

0 

5,220 

8  SZ 

110 

1,100 

1,100 

1,302 

312 

0 

0 

9  SZ 

360 

1,000 

1,000 

1,196 

553 

0 

0 

10  SZ 

780 

2,400 

2,400 

2,638 

1,018 

0 

0 

11  SZ 

5,040 

11,100 

11,100 

11,100 

5,040 

0 

0 

12  SZ 

14,400 

18,000 

18,000 

18,178 

14.578 

0 

15,150 

13  FC 

0 

200 

200 

200 

0 

0 

0 

14  RAD 

0 

0 

0 

C 

2,177 

0 

0 

Totals 

29,111 

47,176 

46,260 

49,531 

34,525 

0 

21,570 

V  600 
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CAPACITY  -  ALTERNATIVE  <i 
COMBINED  ECOS 


Trane  Air  Conditioning  Ecanonics 

By:  Trane  Customer  Direct  Eervics  Network 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Systefn 

Nunber 


SysteiTi 

Type 


.  Cooling  . 

Main  Sys.  Aux.  Sys.  Opt.  Vent 
Capacity  Capacity  Capacity 
(Tons)  (Tons)  (Tons) 


Cooling  Main  Sys.  Aux.  Sys. 
Totals  Capacity  Capacity 
(Tons)  (Btuh)  (Btuh) 


Preheat 

Capacity 

(Btuh) 


Heating - - - 

Reheat  Humidif.  Opt.  Vent 
Capacity  Capacity  Capacity 
(Btuh)  (Btuh)  (Btuh) 


Heating 

Totals 

(Btuh) 


1  PTAC 

0.0 

0.0 

0.0 

0.0 

0 

2  RAO 

0.0 

0.0 

0.0 

0.0 

-85,687 

3  SZ 

3.5 

0.0 

0.0 

3.5 

-43,950 

4  SZ 

3.1 

0.0 

0.0 

3.1 

-43,482 

5  VAV 

4.1 

0.0 

0.0 

4(1 

-16,949 

6  SZ 

5.3 

0.0 

0.0 

5.3 

-37,969 

7  SZ 

18.8 

0.0 

0.0 

18.8 

-280 

8  SZ 

1.6 

0.0 

0.0 

1.6 

-18,570 

9  SZ 

1.7 

0.0 

0.0 

1.7 

-19,268 

10  SZ 

3.0 

0.0 

0.0 

3.0 

-22,672 

11  SZ 

11.0 

0.0 

0.0 

11.0 

-1,208 

12  SZ 

36.5 

0.0 

0.0 

36.5 

-18,576 

13  FC 

0.0 

0.0 

0.0 

0.0 

-116 

14  RAO 

0.0 

0.0 

0.0 

0.0 

-202,853 

Totals 

88.6 

0.0 

0.0 

88. 6 

-511,579 

The  building  peaked  at  hour  14  month 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-85,687 

0 

'  '20,273 

0 

0 

0 

-43,950 

0 

'8,695 

0 

0 

0 

-43,482 

0 

'49,245 

0 

0 

0 

-66,194 

0 

-111.53? 

0 

0 

0 

-37,969 

0 

-403,238 

0 

0 

0 

-280 

0 

-2,264 

0 

0 

0 

-18,570 

0 

-22,997 

0 

0 

0 

-19,268 

0 

-55,371 

0 

0 

0 

-22,672 

0 

'395,931 

0 

0 

0 

-1,208 

0 

-1,047,061 

0 

0 

0 

-18,576 

0 

-1,117 

0 

0 

0 

-116 

0 

0 

0 

0 

0 

-202,853 

0 

-2,117,729 

0 

0 

0 

-560,824 

with  a  capacity  of 

88.6  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  4 
COMBINED  ECOS 


- t  n 

a  i  ii  1  1 

K  (a 

c  n  L  1 

^  D . 

Percent 

.  Cooling  . 

"-  Heating - 

System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfn/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Hain 

PTAC 

0.00 

0.00 

1,088.5 

0.00 

0,00 

0.00 

1,073 

2 

Main 

RAO 

o.co 

0.00. 

0.0 

0.0 

0.00 

0.00 

-30.00 

2,856 

3 

Main 

SZ 

23. 13 

1.18 

451.4 

382.0 

31.42 

1.13 

-32.46 

1,354 

4 

Main 

SZ 

10.11 

1.84 

759.4 

413.5 

29.02 

1.84 

-34.35 

1,266 

5 

Main 

VAV 

100.00 

0.52 

223.4 

426.5 

28.14 

0.00 

-37.87 

1,748 

6 

Main 

SZ 

48.27 

2.12 

620.5 

292.7 

40.99 

2.12 

-24.28 

1,564 

7 

Main 

SZ 

99.99 

11.13 

278.3 

25.0 

479.87 

11.13 

-0.60 

469 

8 

Main 

SZ 

10.00 

1.03 

700.0 

■681.5 

17.61 

1.03 

-17.34 

1,071 

9 

Main 

SZ 

36.00 

1.84 

591.0 

321.5 

37.33 

1.84 

-35.42 

544 

10 

Main 

SZ 

32.50 

1.56 

791.1 

506.7 

23.68 

1.56 

-14.75 

1,537 

11 

Main 

SZ 

45.41 

2.63 

1,012.0 

385.0 

31.17 

2.63 

-0.29 

4,223 

12 

Main 

SZ 

80.00 

9.16 

493.1 

53.9 

222.81 

9.16 

-9.45 

1,966 

13 

Main 

FC 

0.00 

3.92 

4,658.1 

1,187.8 

10.10 

3.92 

-2.28 

51 

14 

Main 

RAO 

0.00 

0.00 

0.0 

0.0 

0.00 

0.00 

-22.33 

9,084 

V  600 
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Trane  Air  Conditioning  Eccncnics 
By:  Trane  Custcner  Direct  Sorvice  Network 

SysteiB  1  Peek  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  ******««**  HEATING  COIL  PEAK  ****»»*» 


Peaked  at  Tiine  "> 

Mo/Hr:  7/15 

* 

Mo/Hr: 

7/15 

1: 

Mo/Hr:  13/  1 

Outside  Air  — > 

CADS, 

/K8/HR:  91/  73/  98.0 

% 

i 

OADB; 

91 

*• 

t 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

.-flat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

iStuh) 

(8tuh) 

(Btuh) 

(Btuh) 

{%) 

i 

(Btuh) 

(%) 

(8tuh) 

(Btuh) 

U) 

Skylite  Sclr 

0 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00 

i 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

i 

0 

0.00 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

i 

-  0 

0.00 

% 

0 

0 

0.00 

Kail  Cond 

0 

0 

0 

0.00 

0 

0.00 

0 

0 

0.00 

Partition 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

97.45 

0 

100.00 

0 

0 

104.25 

Sub  Total-) 

0 

0 

0 

97.45 

% 

0 

100.00 

i 

0 

0 

104.25 

Internal  Loads 

t 

t 

Lights 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

People 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

iiisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total  —  ) 

0 

0 

0 

0 

o.co 

i 

0 

0.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

i 

0 

0.00 

i 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

2.55 

i 

6.00 

t 

0 

-4.25 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

i 

0 

0.00 

Duct  Heat  Pkuc 

0 

0 

0.00 

t 

0.00 

m 

0 

0.00 

OV/UKOR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

O.OC 

Exhaust  Heat 

0 

0 

0 

0.00 

4: 

c.oo 

% 

0 

0.00 

Terminal  Bypass 

0 

c 

0 

0.00 

t 

t 

0.00 

t 

0 

0.00 

Grand  Total—) 

0 

0 

0 

0 

100.00 

% 

0 

100.00 

4: 

0 

0 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  D8/WB/HR 

Gross  Total  Glass  (sf) 

{%) 

(Tons) 

(Mbh)  (Mbh) 

(cf.ii) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,073 

Main  Clg 

0.0 

0.0 

0.0 

0 

38.1 

30.7  15.4 

27.9 

24.9  15.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0,0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

0.0 

0.0 

Nall 

0 

0 

0 

UTATTliir'  /'nil  CC!  COTTHV: _ 

■AIRFLOWS  (cfci) 

-ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

• — nLftllfib  lUil  oLLtlliun 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SA08 

28.0 

38.1 

Main  Htg 

-0.0 

0 

38.1 

38.1 

Infil 

0 

0 

Clg  Cfm/Ton 

1088.50 

Plenum 

38.0 

38.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

ntnu 

Return 

38.0 

38.0 

Preheat 

-0.0 

0 

38.1 

28.0 

Mincfis 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

38.0 

38. C 

Reheat 

0.0 

0, 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

38.0 

38.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

o.c 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfa/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

0.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

0.00 

fn  Frict 

0.1 

0.0 

V  600 
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Trane  Air  Conditioning  Eoonosics 
By;  Trane  Custossr  Oirso!.  Service  Network 

System  2  Block  RAO  -  RADIATION 

COOLING  COIL  PEAK  >:******»J:^:*H:J:1:*l:****S:**r****)t**  CLG  SPACE  PEAK  heating  coil  peak  titnttt 


Peaked  at  Time  "> 

Ho/Hr:  0/  0 

Mo/Hr: 

0/  0  * 

Mo/Hr:  13/  1 

Outside  Air  ::> 

OAD 

B/WB/HR: 

0/  0/  0.0 

OADB: 

0  * 

X 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sen 

3.+Ut. 

Sensible 

Latent  Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

U) 

t 

(Btuh) 

w  * 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

C 

0 

0 

0.00 

t 

0 

0.00  * 

-4,950 

-4,950 

5.78 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-11,004 

-11,004 

12.84 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

-7,345 

-7,345 

8.57 

Partition 

0 

0 

0.00 

% 

0 

0.00  * 

-885 

-885 

1.03 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

0 

0.00 

-61,503 

-61,503 

71.78 

Sub  Total") 

0 

0 

0 

0.00 

0 

0.00  t 

-85,687 

-85,687 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

i 

0 

0.00  ^ 

0 

0 

0.00 

People 

0 

0 

c.oo 

t 

0 

0.00  ^ 

0 

0 

0.00 

ilisc 

0 

0 

0  0 

0,00 

i 

0 

0.00  * 

0 

0 

0.00 

Sub  Total::) 

Q 

0 

0  0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Ceiling  Load 

0  .. 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0  0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  ^ 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

,  0 

0  0 

0.00 

t 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

t 

0.00  * 

t 

0 

o.oc 

Grand  Total::) 

0 

C 

0  0 

0.00 

t 

0 

0.00 

-85,687 

-85,687 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  D8/KB/HR 

Leaving  D8/W8/HR 

Gross  Total  Glass  (sf) 

(%} 

(Tons) 

(Mbh)  1 

[Mbh] 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,856 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

342 

Aux  Clg 

0.0 

0.0 

0.0 

0. 

C.O 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

2,153 

0 

0 

Totals 

0.0 

0.0 

Wall 

2,453 

305 

12 

_ ucATTwr  mil  cri  crirnM _ 

-AIRFLOWS  (cfm) 

_ rwF'TkicroTwr  rucrb'c-- 

nuHlirib  tUlL  JLLLOiiUn 

*  tnuinttnillu  L^Ll^O 

cr.KcrtHiUKto 

Capacity 

Coil  Airf] 

[  Ent 

Ivg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOS 

0.0 

68.1 

Main  Htg 

-85.7 

0 

0.0 

0.0 

Infil 

0 

883 

Clg  Cfm/Ton 

0.00 

Plenun) 

0.0 

68. C 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68. C 

Preheat 

-  0.0 

0 

0.0 

0.0 

Mincfif: 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.  C 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

fill  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-85.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-30.00 

Fn  Frict 

0.0 

o.c 

Trane  Air  Conditioning  Eccr, 331:3  V  600 
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Systen  3  Peek  SZ  -  SINGLE  ZONE 

CGOLriG  COIL  PEAK  innntnnnunnnnntnnt  CLG  SPACE  PEAK  nntnnnt  HEATING  COIL  PEAK  tnttttt 


Peaked  at  Ti^e  — > 

"o/Hr:  : 

?/l4 

* 

Mo/Hr: 

7/17 

t 

Mo/Hr:  13/  1 

Outside  Air  ::> 

Gh! 

)5>;5/HR:  ' 

nl  74/105.0 

t 

t 

0AD8: 

89 

t 

* 

OADB:  4 

Sp'Ce 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Ser 

is.^Lat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Stun: 

(Otuh) 

(Btuh) 

(Btuh) 

{%} 

t 

(Btuh) 

W 

* 

(Btuh) 

(Btuh) 

(i) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Roof  Coni 

3,507 

0 

3,507 

8.25 

t 

4,332 

20.43 

-3,592 

-3,592 

8.17 

Glass  Solar 

408 

0 

408 

0.96 

% 

310 

1.46 

% 

0 

0 

0.00 

Glass  Cond 

lOi 

0 

101 

0.24 

t 

104 

0.49 

t 

-507 

-507 

1.15 

Wall  Cond 

2,526 

0 

2,526 

5.94 

i 

2,710 

12.78 

-5,100 

-5,100 

11.61 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

15,152 

15,152 

35.62 

t 

7,710 

36.36 

t 

-34,750 

-34,750 

79.07 

Sub  Total::) 

21,695 

0 

21,695 

51.00 

15,166 

71.51 

t 

-43,950 

-43,950 

100.00 

Internal  Loads 

% 

t 

Lights 

4,429 

0 

4,429 

10.41 

t 

5,365 

25.30 

i 

0 

0 

0.00 

People 

700 

700 

1,65 

i 

677 

3.19 

t 

0 

0 

0.00 

iiisc 

0 

0 

0 

0 

C.OO 

t 

0 

0.00 

X 

0 

0 

0.00 

Sub  Total::) 

5,129 

0 

0 

5,129 

12.06 

% 

6,042 

28,49 

X 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

X 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

13,665 

32.12 

t 

0 

0.00 

t 

0 

0 

O.OG 

Sup,  Fan  Heat 

2,048 

4.81 

t 

0.00 

t 

0 

0.00 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00 

X 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0,00 

% 

o.co 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

i 

0 

0.00 

X 

0 

0 

-0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

X 

C.OO 

i 

0 

0.0c 

Terminal  Bypass 

0 

0 

0 

0,00 

t 

X 

0.00 

X 

t 

0 

0.0c 

Grand  Total::) 

26,325 

c 

0 

42,537 

100.00 

t 

21,208 

100.00 

t 

-43,950 

-43,950 

100.00 

COOLING  COIL  SELECTION— . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(i) 

(Tons) 

(Mbhl 

(.Kbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,354 

Hain  Clg 

3,5 

42.5 

29.4 

1,600 

79.4 

68.7  90.8 

61.6 

60.8  80.4 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,354 

0 

0 

Totals 

3.5 

42.5 

Wall 

1,386 

14 

1 

.  -iUCATTUn  PflTt  PCI 

-ATOCl nUC  frXm ^ 

_ TCMnroA 

THOCP  /{ 

ifib  lUlL  OCl 

tli iuN - 

HiKrlUno 

Lnaincufxiriu 

1  LiirLrvM  t  yrvco  V'  J 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  i  OA 

28.1 

Type 

Clg 

Htg 

(Mbh) 

(cfs)  Deg  F 

Deg  F 

Vent 

450 

0 

Clg  Cfm/Sqft 

1.18 

SA08 

62.8 

93.2 

Main  Htg 

-43.9 

1,600  68.0 

93.2 

Infil 

499  . 

499 

Clg  Cfui/Ton 

451.37 

Plenum 

75.0 

68. C 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

1,600 

1,600 

Clg  Sqft/Tcn 

381.97 

Return 

75.0 

68. C 

Preheat 

-20.3 

1,600  50.0 

61.6 

Hincfiii 

0 

0 

Clg  Btuh/Sqft 

31.42 

Ret/OA 

79.4 

68. C 

Reheat 

0.0 

0.  0.0 

0.0 

Return 

1,600 

1,600 

No.  People 

9 

Runarnd 

75.0 

68.0 

Hunidif 

0.0 

0  0.0 

0.0 

Exhaust 

450 

0 

Htg  ^  OA 

0.0 

Fn  MtrTD 

0.3 

0.0 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rni  Exh 

200 

0 

Htg  Cfm/SqFt 

1.18 

fn  81dTD 

0.2 

0.0 

Total 

-43.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-32.46 

fn  Frict 

0.7 

O.C 

Trane  Air  Conditioning  tconoiiiics 
By:  Trane  Custoffier  Dire:*  Service  Network 

Systeffl  4  Peak  SZ  ■  SINGLE  ZONE 

«*i:*«j:*n*«*»n«n*n*  cCGlING  COIL  PEAK  n**in****J:*****nn**nnt**n  CLG  SPACE  PEAK  ci:***:*****^:*  HEATING  COIL  PEAK  tntnn 


Peaked  at  Time  = 

‘  ~  ) 

Ho/Hr:  7/14 

* 

ilo/Hr: 

7/17 

t 

Mo/Hr:  13/  1 

Outside  Air  —> 

OA 

Df/wS/HR:  91/  74/105.0 

t 

t 

0AD8: 

89 

i 

t 

OA08:  4 

space. 

981.  Air 

Ret.  Air 

Net 

Percnt 

i 

Space 

Percnt 

% 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

i 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btiin) 

■ 6tuh) 

(Btuh) 

(Btuh) 

(5i) 

* 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

W 

Skylite  Solr 

0 

0 

0 

0,00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

r. 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Roof  Cond 

3.2t8 

0 

3,258 

8.87 

t 

3,972 

17.73 

t 

-3,358 

-3,358 

7.72 

Glass  Solar 

3,0i6 

0 

3,056 

8.32 

t 

2,417 

10.79 

% 

0 

0 

0.00 

Glass  Cond 

504 

0 

504 

1.37 

512 

2.29 

t 

-2,561 

-2,561 

5.89 

Wall  Cond 

2,i65 

0 

2,165 

5.89 

t 

2,663 

11.88 

t 

-4,618 

-4,618 

10.62 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  floor 

■'j 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

13.39/ 

13,397 

36.46 

%' 

7,310 

32.62 

t 

-32,945 

-32,945 

75.77 

Sub  Total") 

22,3B1 

0 

22,381 

60.92 

t 

16,873 

75.31 

t 

-43,482 

-43,482 

100.00 

Internal  Loads 

t 

t 

Lights 

4 , 025 

0 

4,025 

10.96 

t 

4,900 

21.37 

% 

0 

0 

0.00 

People 

703 

703 

1.91 

633 

2.83 

t 

0 

0 

0.00 

Misc 

tj 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total") 

4,727 

0 

0 

4,727 

12.87 

t 

5,533 

24.69 

1 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

Q 

0 

0 

6,655 

18.12 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

2,976 

8.10 

t 

0.00 

i 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

0,00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

-0.00 

t 

0 

'0.00 

* 

0 

0 

-0.00 

Exhaust  Heat 

,  0 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Terminal  8ypass 

0 

0 

0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total::) 

27,108 

0 

0 

36,740 

100.00 

t 

22,406 

100.00 

t 

-43,482 

-43,482 

100.00 

. . . COOLING  COIL  SELECTION-- . . . - . . . "AREAS . - 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR  Leaving  D8/W8/HR  Gross  Total  Glass  (sf)  {%) 


(Tons) 

(Mbh)  {' 

b  h ' 

(cfm) 

Oeg  F 

Oeg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,266 

Main  Clg 

3.1 

36.7 

28.3 

2,325 

76.6 

67.6  90.0 

65.0 

63.0  85.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0,0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  •  0.0 

0.0 

0.0  0.0 

Roof 

1,266 

0 

0 

Totals 

3.1 

36.7 

Hall 

1,314 

71 

5 

_ UCATTMf'  f'ntr  CC(  CrTTflh; _ _ 

-ATOCI nWC  (nfm] 

--FNCTNrFRTNG  CHFPKS-- 

--TFMPFRAT11RFR  fFl  — 

rlLnlJlIiu  wUiL  uLLLUliLn 

"fliKrLUWO  vLIUI^ 

LnU  1  >1 L  L  rVi  nU  V/nLk/hw 

1  Ll  1  r  C  ivn  1  U  (\LO  J 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

10.1 

Type 

Clg 

Htg 

(Mbh) 

(cfffi) 

Deg  F 

Oeg  F 

Vent 

235 

0 

Clg  Cfm/Sqft 

1.84 

SAD8 

66.1 

85.2 

Main  Htg 

-43.5 

2,325 

68.0 

85.2 

Infil 

473 

473, 

Clg  Cfiti/Ton 

759.39 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0,0 

0.0 

Supply 

2,325 

2,325 

Clg  Sqft/Ton 

413.50 

Return 

75.0 

68.0 

Preheat 

-8.7 

2,325 

61.5 

65.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

29.02 

Ret/OA 

76.6 

68. C 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

2,325 

2,325 

No.  People 

8 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

235 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rra  Exh 

0 

0 

Htg  Cfffl/SqFt 

1.84 

Fn  BldTO 

0,2 

0.0 

Total 

-43.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.35 

Fn  Frict 

0.7 

0.0 

V  600 
PAGE  100 


Trane  Air  Conditioning  £coric.iii:s 

By;  Trane  Custoiner  Direct  Service  Network 


V  600 
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Systeji  5  Block  VAV  •  VARIABLE  AIR  VOLUME 

ntnttttntttntntnfiit  COOLING  COIL  PEAK  CLG  SPACE  PEAK  i***********  HEATING  COIL  PEAK  tttttttt 


Peaked  at  Time  : 

No/Hr:  7/14 

Mo/Hr: 

7/18  * 

Mo/Hr:  13/  1 

Outside  Air  "> 

OA 

GS,Hi/Ps:  91/  74/105.0 

* 

t 

OADB: 

87  * 

OADB:  4 

Space 

Pet.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens, tlat. 

Ee'isible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Otuh) 

(Btuh) 

(Btuh) 

W 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

A 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  ^ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

i 

0 

0.00  ^ 

0 

0 

0.00 

Glass  Solar 

4,737 

0 

4,737 

9.63 

i 

8,862 

43.89  * 

0 

0 

0.00 

Glass  Cond 

i.iOi 

0 

1,101 

2.24 

* 

1,017 

5.04  ^ 

-5,505 

-5,505 

32.48 

Wall  Cond 

207 

24 

231 

0.47 

t 

220 

1.09  ^ 

-818 

-914 

5.39 

Partition 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0,00 

t 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

6. 551 

6,531 

13.28 

t 

2,007 

9,94  * 

-10,530 

-10,530 

62.13 

Sub  Total-*:) 

12,576 

24 

12,600 

25.62 

i 

12,106 

59.95  * 

-16,853 

-16,949 

100.00 

Internal  Loads 

t 

* 

Lights 

5,718 

0 

5,718 

11.63 

i 

7,088 

35.10  * 

0 

0 

0.00 

People 

9C4 

904 

1.84 

t 

991 

4.91 

0 

0 

0.00 

Misc 

C- 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Sub  Total") 

6,622 

0 

0 

6,622 

13.46 

t 

8,078 

40.00  * 

0 

0 

0.00 

Ceiling  Load 

5 

-3 

0 

0.00 

i- 

9 

0.05  * 

-95 

0 

0.00 

Outside  Air 

A 

A 

V 

0 

29,009 

58.98 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

955 

1.94 

t 

0.00  * 

0 

0.0c 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkuo 

0 

0 

0.00 

t 

0.00  * 

0 

0.0c 

OV/UNOR  Sizing 

n 

0 

0.00 

?■ 

0 

0.00  * 

0 

0 

0.0c 

Exhaust  Heat 

0 

-  ,4 

-c.oi 

i 

0.00  * 

0 

0.0c 

Terminal  Bypass 

0 

0 

A 

U 

-0.00 

t 

0.00  ^ 
t 

0 

0.0c 

Grand  Total—) 

19,201 

17 

0 

49,182 

100.00 

t 

20,194 

100.00  ^ 

-16,949 

-16,949 

100.0c 

AflT!  cr; 

T''*  ?  tom _ 

.-AOrAC _ 

CGOLING  COIL  SELECTIGN- . . . — - -  - AREAS-7 


Total  Capacity  Sens  Can. 

Coil  Airfi 

Ent: 

jring  08/Kfi/HR 

Leaving  DB/W8/HR 

Gross  Total  Glass  (sf) 

w 

(Tons) 

(Mbh) 

(“bh) 

(cfa) 

usg  F 

Deg  F  Grains 

Oeg  F 

Oeg  F  Grains 

Floor 

1,748 

Main  Clg 

4.1 

49.2 

27.1 

672 

90.5 

74.3  105.0 

53.4 

52.2  57.9 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 . 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

4.1 

49.2 

Wall 

420 

153 

36 

_ ucATTUA  rnri  cn  ca' 

'  T  )l' _ 

•AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS- 

-TEMPERATURES  (F)— 

ntHlinu  tUiL  0C.LLU1 

,  ;;  ■ '  I 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

100.0 

Type 

Clg 

Htg 

(Mbh) 

(cfffl) 

Deg  F 

Oeg  F 

Vent 

916 

0 

Clg  Cfm/Sqft 

0.52 

SAD8 

54.7 

68.1 

Main  Htg 

-16.9 

( 

)  0.0 

0.0 

Infil 

151 

151 

Clg  Cfn/Ton 

.  223.39 

Plenum 

75.0 

67.8 

Aux  Htg 

0.0 

0  o.c 

■  0.0 

Supply 

916 

0 

Clg  Sqft/Ton 

426.49 

Return 

75.0 

67.8 

Preheat 

-49.2 

916  4.0 

53.4 

Mincffd 

0 

0 

Clg  Btuh/Sqft 

28.14 

Ret/OA 

90.5 

4.0 

Reheat 

-0.0 

0.  0.0 

0.0 

Return 

916 

0 

No.  People 

11 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

{ 

)  0.0 

0.0 

Exhaust 

916 

0 

Htg  %  OA 

0.0 

Fn  HtrTD 

0.3 

0.0 

Opt  Vent 

0.0 

( 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0,2 

0.0 

Total 

-66.2 

Auxii 

0 

0 

Htg  Btuh/SqFt 

-37.87 

Fn  Frict 

0.7 

0.0 

Trane  Air  Conditioning  icononics  V  600 

By:  Trane  Custocier  Direct  Service  Network  PAGE  102 

,;Systeiii  6  Peek  SZ  ■  SINGLE  ZONE 

nttnunntnttttitntt  COOLING  COIL  PEAK  w::f*n*n4:**c***J:*4:J:*n«*Ji*i*  CLG  SPACE  PEAK  heating  coil  PEAK  untttt 


Peaked  at  Tine  : 

Ho/Hr:  i 

Z/14 

t 

Mo/Hr: 

7/17 

t 

Mo/Hr:  13/  1 

Outside  Air  "> 

OAC 

:S/HB/HR:  91/  74/105.0 

t 

t 

0AD8: 

89 

± 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.iLat. 

Se.isible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(3tuh) 

(Bluh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(t) 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

5,265 

0 

5,265 

8.21 

t 

5,850 

27.77 

% 

0 

0 

0.00 

Glass  Cond 

i,038 

0 

1,038 

1.62 

t 

1,030 

4.89 

t 

-5,269 

-5,269 

13.88 

Wall  Cond 

920 

97 

1,017 

1.59 

t 

984 

4.67 

t 

-3,385 

-3,741 

9.85 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

9,657 

9,657 

15.06 

6,425 

30.50 

t 

-28.959 

-28,959 

76.27 

Sub  Total") 

16,880 

9? 

16,977 

26.48 

14,289 

67.83 

t 

-37,612 

-37,969 

100.00 

Internal  Loads 

t 

t 

Lights 

4,900 

0 

4,900 

7.64 

t 

5,981 

28.39 

t 

0 

0 

0.00 

People 

861 

861 

1.34 

t 

782 

3.71 

t 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total  —  ) 

5,761 

0 

0 

5,761 

8.99 

t 

6,763 

32.10 

0 

0 

0.00 

Ceiling  Load 

14 

-14 

0 

0.00 

t 

15 

0.07 

t 

-43 

0 

0.00 

Outside  Air 

0 

0 

0 

37,161 

57.96 

t 

0 

0..00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

4,243 

6.62 

t 

0.00 

i 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

4: 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

-31 

0 

-31 

-0.C5 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

:r 

* 

0.00 

t 

t 

0 

0.00 

Grand  Total-) 

22.655 

52 

0 

64,112 

100.00 

t 

21,067 

100.00 

t 

-37,655 

-37,969 

100.00 

■COOLING  COIL  SELECTION . - . AREAS--- 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/W8/HR 

Leaving  DB/W8/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

floor 

1,564 

Main  Clg 

5.3 

64.1 

50.9 

3,315 

82.5 

71.3  100.2 

68.0 

66.0  95.3 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

5.3 

64.1  , 

Wall 

1.155 

146 

13 

urATTkir'  rnTi  cci  crTTHu 

-AIRFLOWS  (cfm) 

--ENGINEERING  CHECKS-- 

--TEMPERATURES  (F)— 

HcniiNu  Lulu  ulLlLIIUm 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

48.3 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,600 

0 

Clg  Cfm/Sqft 

2.12 

SA08 

69.2 

78.4 

Main  Htg 

-38.0 

3,315 

67.9 

78.4 

Infil 

416 

416 

Clg  Cfm/Ton 

620.48 

Plenui!) 

75.0 

67.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,315 

3,315 

Clg  Sqft/Ton 

292.74 

Return 

75.0 

67.9 

Preheat 

-111.5 

3,315 

37.1 

68.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

40.99 

Ret/OA 

82.5 

67.9 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

2,731 

3,315 

No.  People 

10 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,016 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.3 

o.c 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

1,000 

0 

Htg  Cfm/Sqft 

2.12 

Fn  BldTO 

0,2 

O.C 

Total 

-38.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-24.28 

Fn  Frict 

0.7 

O.C 
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System  1  Peak  SZ  -  SINGLE  ZONE 


tutnnttnnnuunnt  COOLING  COIL  PEAK  CLG  SPACE  PEAK  tnnntnn  HEATING  COIL  PEAK  nntttt 


Peaked  at  Time  "> 

Mo/Hr:  1 

Vl4 

Ho/Hr: 

7/15 

t 

No/Hr:  13/  1 

Outside  Air  — > 

OAOS/W8/HR:  91/  74/105.0 

0A08: 

91 

i 

OADB;  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt 

t 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

..■i-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(8tuh) 

(etuh) 

(Btuh) 

(Btuh) 

{%) 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0,00 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Partition 

78 

78 

0.03 

t 

78 

99.95 

-280 

-280 

99.98 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.02 

t 

0 

0 

0.02 

Sub  Total") 

78 

0 

78 

0.03 

* 

78 

99.97 

t 

-280 

-280 

100.00 

Internal  Loads 

t 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

i. 

0 

0 

0.00 

People 

■  0 

0 

o.co 

t 

0 

0.00 

i 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00 

Sub  Total") 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

i 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

224,979 

99.97 

i 

0 

0.00 

i 

0 

0 

0.00 

Sup,  Fan  Heat 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

O.CO 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00 

i 

0 

0.00 

OV/UHOR  Sizing 

0 

0.00 

i 

0 

0.03 

t 

0 

0 

o.oc 

Exhaust  Heat 

.  0 

0 

0 

o.co 

t 

0.00 

t 

0 

0.00 

Terminal  Bypass 

0 

0 

'•J 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

78 

0 

0 

225,057 

iOO.OO 

78 

100.00 

t 

.-280 

-280 

100.00 

_ rnni  Tu/'  rnit  cncrTTn^' _ 

vliuLlflU  CUiL  JLLtCiiU:! 

HKtfij  ^ - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Enterinc 

1  08/WS/HR 

Leaving  D8/W8/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  r  Deg 

r  Grains 

Deg  F  Deg  F 

Grains 

floor 

469 

Hain  Clg  18.8 

225.1 

83,1 

5,220 

90.5  74. 

3  105 

.0 

75.0  62.7 

67.5 

Part 

108 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  C.O  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

O.C  0. 

0  0 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  18.8 

225.1 

Wall 

0 

0  0 

—HEATING  COIL  SELECTION 

■AIRFLOWS  (cfm) 

"ENGINEERING  C 

:hecks-- 

"TEHPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

100.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

5,220 

0 

Clg  Cfm/Sqft 

11.13 

SAD8 

75.0 

68.0 

Hain  Htg 

-0.3 

5,220 

68.0 

68.0 

Infil 

0 

0 

Clg  Cfm/Ton 

278.3,4 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5.220 

5,220 

Clg  Sqft/Ton 

25.01 

Return 

75.0 

68.0 

Preheat 

-403.2 

5,220 

4.0 

75.0 

Nincfm 

0 

0 

Clg  Btuh/Sqft 

479.87 

Ret/OA 

90.5 

68. C 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

0 

5,220 

No.  People 

0 

Runarnd 

75.0 

68,0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

fn  HtrTD 

0.0 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

5,220 

0 

Htg  Cfm/SqFt 

11.13 

Fn  81dTD 

0.0 

O.C 

Total 

-0.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-0.60 

Fn  Frict 

0.0 

0.0 
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Systea  8  Peak  SZ  -  SINGLE  ZONE  ' 

ttnttuttnttntntntn  COOLING  COIL  PEAK  uuntnunnuntnnnnnu  CLG  SPACE  PEAK  nmnnnt  HEATING  COIL  PEAK  tnuttt 
Peaked  at  Time  -->  Mo/Hr:  7/14  Mo/Hr:  7/12  *  Mo/Hr:  13/  1 


Outside  Air  :=> 

0AD8/We/HR:  91/  74/105.0 

i 

t 

OADB: 

87  * 

t 

OADB:  4 

- 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

t 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sen 

s .  +Lat . 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

t 

(Btuh) 

{%)  * 

(Btuh) 

(Btuh) 

ix) 

Skylite  Solr 

0 

0 

0 

0.00 

i 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

3,225 

0 

3,225 

17.10 

t 

4,275 

34.25  * 

0 

0 

0.00 

Glass  Cond 

532 

0 

532 

2.82 

t 

392 

3.14  * 

-2, 

,702 

-2,702 

14.55 

Wall  Cond 

545 

58 

603 

3.20 

t 

507 

4.06  * 

-1, 

,629 

-1,802 

9.71 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

5,888 

5,888 

31.22 

* 

2,593 

20.76  * 

-14,066 

-14,066 

75.74 

Sub  Total::> 

10,190 

58 

10,248 

54.34 

7,767 

62.19  * 

-18,397 

-18,570 

100.00 

Internal  Loads 

t 

Lights 

3,405 

0 

3,405 

18.06 

i 

3,997 

32.00  * 

0 

0 

0.00 

People 

594 

594 

3.15 

t 

714 

5.72  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

i 

0 

0.00  ^ 

0 

0 

0.00 

Sub  Total::) 

3,999 

0 

0 

3,999 

21.21 

t 

4,711 

37.72  * 

0 

0 

0.00 

Ceiling  Load 

13 

-13 

0 

0.00 

t 

12 

0.10  * 

-38 

0 

0.00 

Outside  Air 

0 

0 

0 

3,207 

17.01 

t 

0 

0.00  * 

0 

0 

o.oc 

Sup.  Fan  Heat 

1,408 

7.47 

t 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

■-  0 

0 

0.00 

t 

0.00  * 

0. 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

i 

0.00  * 

-  0 

o.oc 

OV/UNOR  Sizing 

0 

0 

“0.00 

t 

0 

“0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

“0.02 

t 

0.00  ^ 

0 

o.oc 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00  ^ 
t 

0 

0.00 

Grand  Total::) 

14,202 

41 

0 

18,858 

100.00 

12,490 

100.00  ^ 

-1.8. 

.435 

-18,570 

100. oc 

rnni  Tun  rnti  cri  r‘"'TTnw _ 

CUULllHu  CUIL  JCLLvIlUn 

HKcHu  / 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,071 

Main  Clg  1.6 

18.9 

14.8 

1,100 

76.6  67 

.4  88, 

.8 

63.4  62.4 

84.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0 

,0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  1.6 

18.9 

Wall 

561  75  13 

_ _ UCATTMl^  rriTI  OCJ  CTT 

_ _ ATnCI  Alito  /«  f  '1 

_ _  _ CMATkJCCOTXJ/'  rucrt'c-- 

--TCMncDATiinro  (c\ 

ntnliiiu  UUxL  ulLC^IIUii 

niKrLUWo  tClillJ 

*“ 1 cHrcKH i UKtb  (rj - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  ! 

[fooling 

Heating  Clg  t  OA 

10.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

110 

0  Clg  Cfm/Sqft 

1.03 

SAD8  64.6 

83.4 

Main  Htg  -18.6 

1,100 

67.9 

83.4 

Infil 

202 

202  Clg  Cfm/Ton 

699.97 

Plenum  75.0 

67.9 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,100 

1,100  Clg  Sqft/Ton 

681.51 

Return  75.0 

67.9 

Preheat  -2.3 

1,100 

61.5 

63.4 

ilincfm 

0 

0  Clg  Btuh/Sqft 

17.61 

Ret/OA  76.6 

67.9 

Reheat  0.0 

0. 

0.0 

0.0 

Return 

1,100 

1,100  No 

.  People 

7 

Runarnd  75.0 

68. C 

Huiiiidif  0.0 

0 

0.0 

0.0 

Exhaust 

110 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.3 

O.C 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.03 

Fn  8ldT0  0,2 

O.C 

Total  -18.6 

Auxil 

0 

0  Htg  Btuh/SqFt 

-17.34 

Fn  Frict  0.7 

O.C 

Trane  Air  Conditioning  Econoifics 
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System  9  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  CLG  SPACE  PEAK  tnntttnn  HEATING  COIL  PEAK  «*«*»* 


Peaked  at  Time  "> 

Mo/Hr:  7/14 

t 

Mo/Hr:  7/17  * 

Mo/Hr:  13/  1 

Outside  Air  —> 

OAl 

)8/SB/KR;  91/  74/105.0 

i 

t 

OAOS:  89 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

t 

Space  Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Ssn: 

s .  t  L  a  t . 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^)- 

t 

(Btuh)  {%)  * 

(Btuh) 

(Btuh) 

(») 

Skylite  Solr 

0 

0 

0 

0.00 

t 

0  0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0  0,00  * 

0 

0 

0.00 

Roof  Cond 

1,065 

0 

1,065 

5.25 

t 

1,386  14.52  * 

-1,238 

-1,238 

6.42 

Glass  Solar 

2,026 

0 

2,026 

9.9S 

'1 

1,665  17.43  * 

0 

0 

■  0.00 

Glass  Cond 

514 

0 

514 

2.53 

514  5.38  * 

-2,607 

-2,607 

13.53 

Wall  Cond ' 

485 

0 

485 

2.39 

574  6,01  * 

-1,633 

-1,633 

8.48 

Partition 

0 

0 

0.00 

i 

0  ,  0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0  0.00  * 

0 

0 

0.00 

Infiltration 

4,979 

4,979 

24.52 

i 

3,060  32.03  * 

-13,790 

-13,790 

71.57 

Sub  Total-) 

9,070 

0 

9,070 

44.67 

t 

7,198  75.37  * 

-19,268 

-19,268 

100.00 

Internal  Loads 

% 

* 

Lights 

1,729 

0 

'  'hQ 

i, 

S.52 

t 

2,080  21.78  * 

0 

0 

0.00 

People 

311 

311 

1.53 

* 

272  2.85  * 

0 

0 

0.00 

Misc 

0 

0 

0 

A 

V 

0.00 

0  0.00  * 

0 

0 

0.00 

Sub  Total  —  ) 

2,040 

0 

0 

2,040 

10.05 

t 

2,352  24.63  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

r. 

\} 

0.00 

t 

0  --0.00  * 

0 

0 

o.oc 

Outside  Air 

0 

0 

0 

9,053 

44.59 

t 

0  0.00  * 

0 

0 

0.00 

Sup.  fan  Heat 

142 

0.70 

0.00  * 

0 

o.oc 

Ret.  fan  Heat 

0 

0 

0.00 

t 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

% 

0.00  * 

0 

0.00 

OV/UNDR  Siring 

0 

0 

-0.00 

t 

0  -0.00  ^ 

0 

0 

-o.oc 

Exhaust  Heat 

„  0 

1 

0 

0.00 

% 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

0.00  * 
i 

0 

o.oc 

Grand  Total::) 

11,110 

0 

0 

20,306 

100.00 

i 

'  9,551  100.00 

-19,268 

-19,268 

100.00 

_ _ rnni  t wr'  rn t ■  r ; 

:  i  C  A*'  T  n  K!  „ 

CUULiivj  vL'i-  ol 

net- !  iUri - 

HKcHw 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  0B/W8/HR 

Leaving  08/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfiT;) 

Deg  F  Deg  F  Grains 

Deg  f  Deg  F  Grains 

Floor 

544 

Nain  Clg  1.7 

20.3 

15.5 

1,000 

80.6  70 

.2  97, 

.3 

66.1  64.5  90.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0. 

0.0  0 

.0  0.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0  0.0 

Roof 

544 

0  0 

Totals  1.7 

20.3 

Wall 

550 

72  13 

_ ucATTwr  rnri  qci  mTHW _ 

_ _  ATnnniitO  f 

_  _ FwnTMPmTwn 

AUCpj/C _ 

_ TrMPPRATIIRf<s  /Pi _ 

- RiKrLUWo  iCifllj 

vfl  CU  ^w 

1  CrirLAn  1  URCO  \\  } 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  1 

Cooling 

Heating  Clg  %  OA 

36.0 

Type  Clg 

Htg 

(Mbh) 

(cfiTi)  Deg  f 

Deg  F 

Vent 

360 

0  Clg  Cfm,/Sqft 

1.84  ! 

SA08  66.2 

85.7 

Main  Htg  -19.3 

1,000  68.0 

85.7 

Infil 

198 

198  Clg  Cfm/Ton 

590.96  1 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

1,000 

1,000  Clg  Sqft/Ton 

321.48  1 

Return  75.0 

68.0 

Preheat  -23.0 

1,000  45.0 

66.1 

Mincfm 

0 

0  Clg  Btuh/Sqft 

37.33 

Ret/OA  80.6 

68.0 

Reheat  ^  0.0 

0.  0.0 

0.0 

Return 

1,000 

1,000  No,  People 

■4 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

360 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Riii  Exh 

0 

0  Htg  Cfm/SqFt 

1.84 

Fn  BldTO  0.0 

0.0 

Total  '  -19.3 

Auxil 

0 

0  Htg  Btuh/SqFt 

-35.42 

Fn  Frict  0.1 

0.0 

Trane  Air  Conditioning  tccnGiics  V  600 

By:  Trane  Custoii^er  Oirert  Service  Network  PAGE  106 

Systefi)  10  Peek  SZ  '  SINGLE  ZONE 


COjLlhG  CCIL  PEAK  CLG  SPACE  PEAK  *  HEATING  COIL  PEAK  ttttttti 


Peaked  at  li'pe 

:z  > 

ho/Hr:  1 

7/14 

* 

Mo/Hr: 

7/17 

* 

Mo/Hr:  13/  1 

Outside  Air  "> 

CADB 

AiS/HR:  91/  74/105.0 

t 

t 

0A08: 

89 

t 

OADB:  4 

Spate 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

% 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.rLat,  ■ 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(eruh) 

(Stuh) 

(Btuh) 

(8tuh) 

(%) 

t 

(Btuh) 

(%) 

% 

(Btuh) 

(Btuh) 

W 

Skylite  Scir 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Solar 

4,550 

0 

4,550 

12.50 

t 

4,777 

28.66 

t 

0 

0 

0.00 

Glass  Ccnd 

807 

0 

807 

2.22 

t 

820 

4.92 

-4,098 

•4,098 

18.07 

Kail  Cond 

552 

62 

614 

1.69 

t 

601 

3.60 

.t 

-1,822 

-2,026 

8.94 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

ExDOsed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

5,610 

5,610 

15.41 

t 

3,672 

22.03 

t 

-16,548 

^■16,548 

72.99 

Sub  lotairo 

11,520 

62 

11,581 

31.81 

t 

9,869 

59.21 

t 

-22,463 

-22,672 

100.00 

Internal  loads 

t 

t 

Lights 

4,886 

0 

4,886 

13.42 

t 

6,020 

36.11 

t 

0 

'  0 

0.00 

People 

853 

853 

2,34 

* 

769 

4.61 

t 

0 

0 

0.00 

tiisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  Total  —  ) 

5,73? 

0 

0 

5,739 

15.77 

* 

6,783 

40.72 

t 

0 

0 

0.00 

Ceiling  Load 

10 

-10 

0 

0.00 

t 

11 

0.06 

t 

-32 

0 

0.00 

Outside  Air 

0 

0 

0 

18,417 

50.59 

t 

0 

0.00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

685 

i.88 

t 

0.00 

t 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

o.co 

* 

O.CO 

0 

o.oc 

OV/UHDR 'Sizing 

0 

0 

0.00 

i 

0 

0.00 

0 

0 

-o.oc 

Exhaust  Heat 

-17 

0 

-17 

-0.C5 

% 

O.CO 

t 

0 

0.00 

Terminal  Bypass 

' 

0 

0 

0 

0.00 

i 

t 

0.00 

% 

% 

0 

o.oc 

Grand  Total—) 

17,269 

35 

0 

36,404 

100. cc 

t 

16,668 

100.00 

t 

-22,500 

-22,672 

100.00 

COOLING  COIL  SELECTION . . . - . AREAS-. 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  08/K6/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Oeg  F 

Oeg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

1,537 

Main  Clg 

3.0 

36.4 

29.1 

2,400 

80.1 

70.2  98.3 

63.4 

66.0  95.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0,0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Totals 

3.0 

36.4 

Nall 

660 

114 

17 

/'ATI  on  rrrr,’ 

-ATori  /rf.-n', 

-ENGINEERING 

TrwnrnA. 

Tnnr?'  /  / 

— ncH 1 iNu 

!  iUi'l - 

nirti  LUnj  ^Liltly 

UfluvAO 

1  LnrcTvrt  i  unLo  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

32.5 

Type 

Clg 

Htg 

(Mbh) 

(cf-i) 

Deg  F 

Oeg  F 

Vent 

780 

0 

Clg  Cfm/Sqft 

1.56 

SADB 

68.6 

76.6 

Main  Htg 

-22.7 

2,400 

67.9 

76.6 

Infil 

238 

238 

Clg  Cfm/Ton 

791.1.3 

Plenum 

75.0 

67.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

2,400 

2,400 

Clg  Sqft/Ton 

506.65 

Return 

75.0 

67.9 

Preheat 

-55.4 

2,400 

47.2 

68.4 

Mincfiii 

0 

0 

Clg  Btuh/Sqft 

23.68 

Rel/OA 

80.1 

67.9 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

2,400 

2,400 

No.  People 

10 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

780 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

R(ii  Exh 

0 

0 

Htg  Cfm/SqFt 

1.56 

Fn  BldTO 

0,0 

0.0 

Total 

-22.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-14.75 

Fn  Frict 

0.1 

o.c 

Trane  Air  Conditioning  Eccnosics  V  600 

By;  Trane  Customer  Direct  Service  Network  PAGE  107 

SysteiJ  11  Peek  SZ  ■  SINGLE  ZONE 


Tnti-j:  COOLING  COIL 

peak  CL6  SPACE 

:  PEAK  nrnrnrw  HEATING  COIL  PEAK 

tttttttt 

Peaked  at  Tine  "> 

Ito/Hr:  ■ 

Z/14 

* 

Mo/Hr; 

7/22 

t 

Ho/Hr;  13/  1 

Outside  Air  "> 

Of 

iSS/NB/HR:  ' 

51/  74/105.0 

t 

t 

0AD8: 

79 

t 

t 

0A08:  4 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

t 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sen 

5. flat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelooe  Loads 

(Btuh) 

(Stub) 

(Btuh) 

(Btuh) 

w 

t 

(Btuh) 

(%) 

t 

(Btuh) 

(Btuh) 

(^) 

Skylite  Soir 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Skylits  Cond 

0 

0 

0 

0,00 

% 

0 

0.00 

% 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00 

i 

0 

0 

0.00 

Glass  sola r 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

* 

0 

0 

0.00 

Nall  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Partition 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0,00 

t 

0 

0 

60.74 

Sub  Total  — > 

0 

0 

0 

0.00 

i 

0 

0.00 

t 

0 

0 

60.74 

Internal  Loads 

t 

* 

Li  gets 

13,815 

0 

13,815 

10.50 

t 

18,290 

76.69 

t 

0 

■  0 

0.00 

People 

2,183 

2,183 

1.66 

t 

5,560 

23.31 

t 

0 

0 

0.00 

ilisc 

0 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Sub  TotaUc) 

15,998 

0 

0 

15,998 

12.15 

t 

23,851 

100.00 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

% 

0 

0.00 

t 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

99,839 

75.85 

% 

0 

0.00 

t 

0 

0 

O.OC 

Sup.  Fan  Heat 

15,787 

11.99 

t 

0.00 

t 

0 

o.oc 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

t 

0 

O.OC 

Duct  Heat  Pkup 

0 

0 

0.00 

t 

0.00 

0 

o.oc 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00 

0 

0 

39.26 

Exhaust  Heat  ' 

.  0 

0 

0 

0.00 

t 

0.00 

0 

O.OC 

Terminal  Bypass 

0 

0 

0 

0.00 

t 

t 

0.00 

i 

t 

0 

0.00 

Grand  Total—) 

15,993 

0 

0 

131,624 

100.00 

* 

23,851 

100.00 

t 

-,  0 

0 

100.00 

- COOLING  COIL  SELECTION - - - - - - - - AREAS" . - . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR  Leaving  08/WB/HR  Gross  Total  Glass  (sf)  (<i) 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

4,223 

Hain  Clg 

11.0 

131.6 

115.8 

11,100 

82.0 

71.6 

102.7 

71.7 

68.4 

101.9 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0,0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals 

11.0 

131.6 

Wall 

0 

0  0 

—HEATING 

COIL  SELECTION - 

'AIRFLOWS  (cfm) 

--ENGINEERING  CHECKS-- 

--TEMPERATURES 

(F)- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

45.4 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

5,040 

0 

Clg  Cfm/Sqft 

2.63 

SADB 

73.0 

68.1 

Main  Htg 

-1.2 

11,100 

68.0 

68.1 

Infil 

0 

0 

Clg  Cfm/Ton 

1011.9,7 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

11,100 

11,100 

Clg  Sqft/Ton 

385.00 

Return 

75.0 

68. C 

Preheat 

-395.9 

11,100 

38.9 

71.7 

Mincfm 

0  - 

0 

Clg  Btuh/Sqft 

31.17 

Ret/OA 

82.0 

68.0 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

11,100 

11,100 

No.  People 

28 

Runarnd 

75.0 

68.0 

Huiiiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

5,040 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.3 

O.C 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

2.63 

fn  BldTD 

0,2 

0.0 

Total 

-1.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-0.29 

Fn  Frict 

0.7 

O.C 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Di'eot  Eervice  Network 
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System  12  F£i<  SZ  -  SINGLE  ZONE 

CEGLING  COIL  PEAK  CLG  SPACE  PEAK  tnnttnnt  HEATING  COIL  PEAK  ttntttt 


Peaked  at  Tims  : 

:  I ) 

Ho/Kr:  7/14 

% 

Mo/Hr: 

7/20 

* 

«o/Hr:  13/  1 

Outside  Air  "> 

QADBr 

'«3/KR;  91/  74/105.0 

i 

t 

OAOB: 

83 

t 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

t 

Space 

Perent 

t 

Space  Peak 

Coil  Peak 

Perent 

Sans.iLat. 

Sensible 

Latent 

Total 

Of  Tot 

t 

Sensible 

Of  Tot 

t 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Leads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(^o) 

t 

(Btuh) 

w 

% 

(Btuh) 

(Btuh) 

W 

Skylite  Soir 

0 

0 

0 

0.00 

i 

0 

0.00 

% 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

RoO'  Cond 

3,816 

0 

3,816 

0.87 

t 

4,109 

7.20 

t 

-4,473 

-4,473 

24.08 

Glass  Solar 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0,00 

* 

0 

0.00 

0 

0 

0.00 

Kail  Cond 

384 

0 

584 

0.09 

* 

481 

0.84 

t 

-1,693 

-1,693 

9.11 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

t 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

t 

0 

0.00 

* 

-12,411 

-12,411 

66.81 

Sub  Total") 

4,199 

0 

4,199 

0.96 

i 

4,591 

8.04 

i 

-18,576 

-18,576 

100.00 

Internal  Leads 

t 

t 

- 

Lignts 

6,341 

0 

6,341 

1.45 

t 

8,153 

14.28 

t 

0 

0 

0.00 

People 

1,049 

1,049 

0.24 

t 

2,032 

3.56 

i 

0 

0 

0.00 

Misc 

9,082 

32,486 

3,840 

45,408 

10.37 

i 

8,467 

14.83 

t 

0 

0 

0.00 

Sub  Total-) 

16,472 

32,486 

3,840 

52,798 

12.05 

t 

18,651 

32.66 

t 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

t 

0 

0.00 

t 

0 

0 

0.00 

Outside  Ai?' 

0 

0 

0 

311,339 

71.07 

0 

0..00 

t 

0 

0 

0.00 

Sup.  Fan  Heat 

35,840 

8.18 

% 

0.00 

i 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

t 

0.00 

0 

0.00 

Duct  Heat  Pkuo 

0 

0 

o.co 

t 

0.00 

t 

0 

0.00 

OV/UNOR  Sizing 

33,869 

33,8c9 

7.73 

i 

33,869 

59. 3C 

0 

0 

0.00 

Exhaust  Heat 

.  0 

0 

0 

0.00 

t 

0.00 

z 

0 

0.00 

Ter.minal  Bypass 

0 

0 

■  0 

0.00 

t 

t 

0.00 

t 

t 

0 

0.00 

Grand  Total—) 

54,540 

32,486 

3,840 

438,045 

100.00 

i 

57,111 

100.00 

-18,576 

-18,576 

100.00 

. COOLING  COIL  SELECTION . AREAS . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  03/KB/HR  Leaving  08/KB/HR  Gross  Total  Glass  (sf)  {%) 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Oeg  F  Grains 

Floor 

1,966 

Main  Clg 

36.5 

438.0 

364.3 

18,000 

89.5 

73.8  103.6 

70.3 

67.4  99.0 

Part 

0 

Aux  Clq 

0.0 

0.0 

0.0 

0. 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,966 

0 

0 

Totals 

36.5 

438.0 

Wall 

495 

0 

0 

./MDCl  nfi^C  /nfm  ') 

--rwoTwccDTM/; 

-“TFMPFRATlIRr^  fFl--- 

—HEATING  COIL  SELtCliUN . 

HiKrLUAo  ^CTiily 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

80.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  f 

Oeg  F 

Vent 

14,400 

0 

Clg  Cfm/Sqft 

9.16 

SA08 

72.1 

68.9 

Main  Htg 

-18.6 

18,000 

68.0 

68.9 

Infil 

0 

178 

Clg  Cfm/Ton 

493.10 

■'  Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

18,000 

18,000 

Clg  Sqft/Ton 

53.86 

Return 

85.5 

68.0 

Preheat 

-1,047.1 

18,000 

16.8 

70.3 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

222.81 

Ret/OA 

89.5 

68.0 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

2,850 

18,000 

No.  People 

13 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.5 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rii;  Exh 

15,150 

0 

Htg  Cfffl/SqFt 

9.16 

Fn  BldTO 

0,3 

0.0 

Total 

-18.6 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-9.45 

Fn  Frict 

1.0 

0.0 

V  600 
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—HEATING 

COIL  SELECTION . 

"AIRFLOWS  (cfiiij 

1 . 

"ENGINEERING  CHECKS-- 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Ivg 

Type 

Cooling 

Heating 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

3.92 

SAD8 

73.3 

68.5 

Hain  Htg 

-0.1 

200 

68.0 

68.5 

Infil 

0 

0 

Clg  Cfm/Ton 

4658.06 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

200 

200 

Clg  Sqft/Ton 

1187.81 

Return 

75.0 

68.0 

Preheat 

-1.1 

200 

68.0 

73.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

10.10 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0. 

0.0 

0.0 

Return 

200 

200 

No.  People 

0 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

R(ii  Exh 

0 

0 

Htg  Cfm/SqFt 

3.92 

Fn  81dT0 

0.0 

O.C 

Total 

-0.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-2.28 

Fn  Frict 

O.I 

0.0 

Trane  Air  Conditioning  tconosiics  V  600 
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Systesi  14  Slock  RAO  -  RADIATION 

COOJNG  COIL  PEAK  *^r.t***t)r*****?:*«^:j:*»****4*4***  CLG  SPACE  PEAK  ntnntnn  HEATING  COIL  PEAK  tttutu 
Peaked  at  TitiS  r:>  tio/Kr;  0/0  *  Mo/Hr:  0/0  *  Mo/Hr:  13/  1 


Outside  Air  —> 

CA 

DS/W3/HR; 

0/  0/  0.0 

% 

t 

OADB:  0  * 

t 

OADB:  4 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

1 

Space  Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens 

.flat. 

Sensible 

Latent  Total  Of  Tot 

t 

Sensible  Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btth) 

(Btuh) 

(Btuh)  (Btuh)  (U 

t 

(Btuh)  (1)  * 

(Btuh)  (Btuh) 

(») 

Skyiite  Soir 

0 

0 

0  0.00 

t 

0  0.00  ^ 

0  0 

0.00 

Skylite  Cond 

0 

0 

0  0.00 

i 

0  0,00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0  0.00 

t 

0  0.00  * 

-8,187  -8,187 

4.04 

Glass  Solar 

0 

0 

0  0.00 

t 

0  0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0  0.00 

0  0.00  ^ 

-23,248  -23,248 

11.46 

Wall  Cond 

0 

0 

0  0.00 

t 

0  0.00  * 

-19,007  -19,830 

9.78 

Partition 

0 

0  0.00 

i 

0  0.00  * 

0  0 

0.00 

Exposed  Floor 

0 

0  0.00 

t 

0  0.00  * 

0  0 

0.00 

Infiltration 

0 

0  0.00 

t 

0  0.00  * 

-151,583  -151,588 

74.73 

Sub  Total^o 

0 

0 

0  0.00 

t 

0  0,00  * 

-202,030  -202,853 

100.00 

Internal  loads 

i 

* 

Lights 

0 

0 

0  0.00 

t 

0  0.00  * 

0  0 

0.00 

People 

0 

0  0.00 

t 

0  0.00  ^ 

0  0 

0.00 

flisc 

0 

0 

0 

0  0.00 

i 

C  0.00  ♦ 

0  0 

0.00 

Sub  Total") 

Q 

0 

0 

0  0.00 

t 

0  0,00  ^ 

0  0 

0.00 

Ceiling  Load 

0 

0 

0  0.00 

t 

0  0.00  * 

-8,387  0 

0.00 

Outside  Air 

0 

0 

0 

0  0.00 

t 

0  0..00  ^ 

0  0 

0.00 

Sup.  fan  Heat 

0  0.00 

t 

0.00  * 

0 

0.00 

Ret.  fan  Heat 

0 

0  c.oo 

% 

0.00 

0 

o.oc 

Duct  Heat  Pkup 

0 

0  o.oc 

t 

0.00  * 

0 

0.00 

OV/U'NOR  Sizing 

0 

0  0.00 

t 

0  0.00  * 

0  0 

o.oc 

Exhaust  Heat 

.  0 

0 

0  0.00 

* 

0.00  ^ 

0 

0.00 

Terciinal  Bypass 

0 

c 

C  0.00 

t 

t 

0.00  ^ 

t 

0 

0.00 

Grand  Total::) 

0 

0 

‘i' 

0  0.00 

0  0.00  * 

-210,413  -202,853 

100.00 

_ pnrii 

_ AOCAC _ 

, :  \o  v  Ji  _  i  IL'.’' 

- RKtHt' - 

Total  Capacity 

Sens  Cao. 

Coil  Airfl  Entering  08/W3/HR 

Leaving  08/WB/HR 

Gross  Total  Glass  (sf) 

i  (%) 

(Tons) 

(Mbh) 

(m 

(cfn;  Dec  f 

Deg  f  Grains 

Deg  f 

Deg  f  Grains 

floor 

9,084  . 

Main  Clg  0.0 

0.0 

0.0 

0  0.0 

0,0  0.0 

0.0 

0.0  0.0 

Part 

0 

ftux  Clg  0.0 

0.0 

0.0 

0.  c.o 

0.0  0 

0 

0.0 

0.0  0.0 

Exflr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0.0  0 

0 

0.0 

0.0  0.0 

Roof 

3,164 

0  0 

Totals  0.0 

0.0 

Nall 

6,046  645  11 

-ucATTMr  rnri  cci  crTinu _ 

_  A  inn  nil!  0 

-CMPTKfCCOTMP  PUCPI^C-- 

TrunroA  Titnrn 

""""•““““■"""ntn  1  Inb  UUit  jcLtUliUn 

liiKrluWo  (CTU); 

—  tttblrittKinb  bntbfto 

ic.iircr,«iur\co  yr ) 

Capacity 

Coil  Airfl  Ent 

Lvg  Type 

Cooling 

Heating 

.  Clg  %  DA 

0.0 

Type  Clg 

Htg 

(tibh) 

(cfiT.)  Deg  f 

Deg  f  Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SA08  0.0 

68.1 

Main  Htg  -202.9 

0  0.0 

0.0  Infil 

0 

2,177 

Clg  Cfm/Ton 

0.00 

Plenum  0,0 

67,6 

Aux  Htg  0.0 

0  0.0 

0,0  Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

67.6 

Preheat  0.0 

0  0.0 

0.0  Mincfsi 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

67.6 

Reheat  0.0 

0.  0.0 

0.0  Return 

0 

0 

No.  People 

0 

Runarnd  0.0 

68.0 

Kumidif  0.0 

0  0.0 

0.0  Exhaust 

0 

0 

Htg  i  OA 

0.0 

fn  MtrTO  0.0 

O.C 

Opt  Vent  0.0 

0  0.0 

0.0  Rm  Exh 

0 

0 

Htg  Cfm/Sqft 

0.00 

fn  BldTD  0,0 

0.0 

Total  -202.9 

Auxil 

0 

0 

Htg  Btuh/Sqft 

-22.33 

. fn  frict  0.0 

O.C 

Trane  Air  Condiiionirg  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECG3 

.  BUILDING  U  -  V  A  L  U  E 


Room  U-Values 
(8tu/hr/sqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

LIQUOR  STORE 

0.000 

0.000 

0.000 

0.000 

0.000 

o.coo 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

System 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2 

RAO  ONLY 

0.144 

0.000 

0.000 

o.ooo' 

0.036 

0.550 

Zone 

2  Total/Ave.. 

0.144 

0.000 

0.000 

0.000 

0.036 

0.550 

System 

2  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.036 

0.550 

3 

ATTIC 

0,000 

0.000 

0.000 

0.000 

0.041 

0.550 

Zone 

3  Total/Ave. 

0,000 

0.000 

0.000 

0.000 

0.041 

0.550 

System 

3  Total 

C.OOO 

0.000 

0.000 

0.000 

0,041 

0.550 

4 

OFFICES 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

System 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

5 

PARTY  ROOMS 

0.000 

0.000 

0.000 

0,000 

0.000 

0.550 

Zone 

5  Total/Ave. 

0.000 

0.000 

0.000 

0,000 

0.000 

0.550 

System 

5  Total, -re. 

0 .  oco 

C.OOO 

o.ooc 

0.000 

0 . 000 

0.550 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

Zone 

6  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

System 

6  Total/.Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

7 

MECH  ROOM 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

Zone 

7  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

System 

7  Total/Ave. 

0.144 

0.000 

0.000 

0.000 

0.000 

0.000 

8 

LOBBY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

Zone 

8  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

System 

8  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

9 

PRIVATE  DINING 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

Zone 

9  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

System 

9  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

10 

DINING  ROC.M 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

Zone 

10  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

System 

10  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

11 

BALL  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Zone 

11  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

System 

11  Total/Ave. 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

12 

KITCHEN 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

Zone 

12  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

System 

12  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

13 

KITCHEN  OFFICE 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

Zone 

13  Total/Ave. 

o.oop 

0.000 

0.000 

0.000 

0.036 

0.000 

System 

13  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.000 

3 

ATTIC 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

4 

OFFICES 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

Zone 

4  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.041 

0.550 

5 

PARTY  ROOMS 

0.000 

0.000 

0.0.00 

0.000 

0.000 

0.550 

Zone 

5  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

6 

LOUNGE 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

Zone 

6  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

8 

LOBBY 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

V  600 
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Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Nall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.000 

0.000 

13.3 

2.67 

0.000 

0.000 

0.000 

13.3 

2.67 

0.000 

0.000 

0.000 

13.3 

2.67 

0.563 

0.053 

0.000 

101.9 

22.83 

0.563 

0.053 

0.000 

101.9 

22.83 

0.563 

0.053 

0.000 

101.9 

22.83 

0.563 

0.058 

0.000 

23.3 

8.65 

0.563 

0.058 

0.000 

.  23.3 

8.65 

0.563 

0.05S 

0.000 

23.3 

8.65 

0.563 

0.053 

0.000 

56.1 

15.68 

0.563 

0.058 

0.000 

56.1 

15.68 

0.563 

0.058 

0.000 

56.1 

15.68 

0.563 

0.053 

0.317 

17.0 

6.01 

0.563 

0.053 

0.317 

,17.0 

6.01 

0.563 

0.053 

0.317 

17.0 

6.01 

0.563 

0.058 

0.317 

93.3 

22.79 

0.563 

0.058 

0.317 

93.3 

22.79 

0.563 

0,058 

0.317 

93.3 

22.79 

0.000 

0.000 

0.000 

68.1 

15.93 

0.000 

0.000 

0.000 

68.1 

15.93 

0.000 

0.000 

0.000 

68.1 

15.93 

0.563 

0.058 

0.317 

67.4 

17.13 

0.563 

0.058 

0,317 

67.4 

17.13 

0.563 

0.058 

0,317 

67.4 

17.13 

0.563 

0.053 

0.000 

84.6 

18.47 

0.563 

0.053 

0,000 

84.6 

18.47 

0.563 

0.053 

0.000 

84.6 

18.47 

0.563 

0.058 

0.317 

54.2 

14.22 

0.563 

0.058 

0.317 

54.2 

14.22 

0.563 

0.058 

0.317 

54.2 

14.22 

0.000 

0.000 

0.317 

6.2 

3.70 

0.000 

0.000 

0.317 

6.2 

3.70 

0.000 

0.000 

0.317 

6.2 

3.70 

0.000 

0.053 

0.000 

40.1 

9.02 

0.000 

0.053 

0.000 

40.1 

9.02 

0.000 

0.053 

0.000 

40.1 

9.02 

0.000 

0.000 

0.000 

22.2 

5.22 

0.000 

0.000 

0,000 

22.2 

5.22 

0.000- 

0.000 

0.000 

22.2 

5.22 

0.563 

0.058 

0.000 

23.3 

8.65 

0.563 

0.058 

0.000 

23.3 

8.65 

0.563 

0.058 

0.000 

56.1 

15.68 

0.563 

0.058 

0.000 

56.1 

15.68 

0.563 

0.053 

0.317 

17.0 

6.01 

0.563 

0.053 

0.317 

17.0 

6.01 

0.563 

0.058 

0.317 

93.3 

22.79 

0.563 

0.058 

0.317 

93.3 

22.79 

0.563 

0.053 

0.317 

67.4 

17.13 

Trane  ftir  Conditioning  tconcnics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  112 


BUILDING  U-VALUES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  U-VALUES 


KOORl  U“ValU8S 

— 

RooiH 

Roo(b 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

SuiBiJir 

Wintr 

SUfUlTJ 

Wintr 

{lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

Zone 

8 

Total/Ave. 

O.COO 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.058 

0.317 

67.4 

17.13 

9 

PRIVATE  DINING 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0.000 

84.6 

18.47 

Zone 

9 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.036 

0.550 

0.563 

0.053 

0,000 

84.6 

18.47 

10 

DINING  ROOM 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.563 

0.058 

0.317 

54.2 

14.22 

Zone 

10 

Total/Ave. 

0.000 

0.000 

0.000 

0,000 

0.000 

0.550 

0.563 

0.058 

0.317 

54.2 

14.22 

System 

14 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.040 

0.550 

0.563 

0.057 

0.317 

52.8 

14.09 

Building 

0.144 

0.000 

0.000 

0.000 

0.039 

0.550 

0.563 

0.057 

0,317 

48.7 

12.67 

Trane  Air  Conditioning  Econoinics 

By;  Trane  Custouer  Direct  Service  Network 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  EC3S 


BUILDING  AREAS 


Floor 

Total 

ExpOS8(j 

Numfce 

r  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Nin 

Net  Hall 

RooiH 

Dupii 

cats 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(^) 

(sqft) 

(sqft) 

W 

(sqft) 

1 

LIQUOR  STORE 

i 

1 

1,073 

1,073 

V 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

1,073 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

1,073 

0 

0 

0 

0 

0 

0 

0 

0 

2 

RAD  ONLY 

1 

1 

2,856 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

Zone 

2  Total/Ave. 

2,856 

342 

0 

0 

0 

2,153 

305 

12 

2,148 

Syste.n 

2  Total/Ave. 

O  QC  d 

X. ,  C ...’  j 

642 

0 

0 

0 

2,153 

305 

12 

2,148 

3 

ATTIC 

1 

1 

1,354 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

Zone 

3  Total/Ave. 

1,354 

6 

0 

0. 

0 

1,354 

14 

1 

1,372 

System 

3  Total/Ave. 

1.35^ 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

4 

OFFICES 

1 

1 

1,266 

l,2o6 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Zone 

4  Total/Ave. 

l,26i 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Systeiii 

4  Total/Ave. 

1,266 

/\ 

u 

0 

0 

0 

1,266 

71 

5 

1,243 

5 

PARTY  ROOMS 

1 

I 

1,748 

l,7i8 

0 

0 

0 

0 

0 

153 

36 

267 

Zone 

5  Total/Ave. 

r 

0 

0 

.  0 

0 

153 

36 

267 

System 

5  Tota’/Ave. 

1 . 5 

c 

0 

0 

0 

0 

153 

36 

267 

6 

LOUNGE 

1 

1 

1.56-i 

1 ,56-i 

(j 

0 

0 

0 

0 

146 

13 

1,009 

Zone 

6  Total/Ave. 

l,5t4 

0 

0 

0 

0 

0 

146 

13 

1,009 

System 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

7 

HECH  ROOM 

1 

1 

469 

469 

108 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Total/Ave. 

469 

108 

0 

c 

0 

0 

0 

0 

0 

System 

7  Total/Ave. 

469 

108 

0 

0 

0 

0 

0 

0 

0 

B 

LOBBY 

; 

1 

1,071 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

Zone 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

System 

8  Total/Ave. 

1,071 

0 

0 

0 

0 

0 

75 

13 

486 

9 

PRIVATE  DINING 

X 

i 

544 

544 

0 

0 

0 

0 

544 

72 

13 

478 

Zone 

9  Total/.Ave. 

544 

0 

0 

0 

0 

544 

72 

.  13 

478 

System 

9  Total/Ave. 

544 

0 

0 

0 

0 

544 

72 

13 

478 

10 

DINING  ROOM 

1 

i. 

i 

1,537 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

Zone 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

System 

10  Total/Ave. 

1,537 

0 

0 

0 

0 

0 

114 

17 

546 

11 

BALL  ROOM 

1 

1 

4,223 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

11  Total/Ave. 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

System 

11  Total/Ave. 

4,223 

0 

0 

0 

0 

0 

0 

0 

0 

12 

KITCHEN 

i 

1 

1,966 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

Zone 

12  Total/Avs. 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

System 

12  Total/Ave. 

1,966 

0 

0 

0 

0 

1,966 

0 

0 

495 

13 

KITCHEN  OFFICE 

1 

1 

51 

51 

0 

0 

0 

0 

51 

0 

0 

0 

Zone 

•  13  Total/Ave. 

51 

0 

0 

0 

0 

51 

0 

0 

0 

System 

13  Total/Ave. 

51 

0 

■  0 

0 

0 

51 

0 

0 

0 

3 

ATTIC 

1 

1 

1,354 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

Zone 

3  Total/Ave. 

1,354 

0 

0 

0 

0 

1,354 

14 

1 

1,372 

4 

OFFICES 

i 

1 

1,266 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

Zone 

4  Total/Ave. 

1,266 

0 

0 

0 

0 

1,266 

71 

5 

1,243 

5 

PARTY  ROOMS 

1 

1 

1,748 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

Zone 

5  Total/Ave. 

1,748 

0 

0 

0 

0 

0 

153 

36 

267 

6 

LOUNGE 

1 

1 

1,564 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

Zone 

6  Total/Ave. 

1,564 

0 

0 

0 

0 

0 

146 

13 

1,009 

8 

LOBBY 

1 

1 

1,071 

1,071 

0 

0 

0 

0 

0 

75 

13 

48t 
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BUILDING  AREAS  -  ALTERNATIVE  4 
COMBINED  ECOS 

.  BUILDING  AREAS  . . - . 


Trane  Air  Conditioning  Economics 

By:  Trane  Custoier  Direct  Service  Network 


Floor  Total  Exposed 

Number  of  Area/Dupl  Floor  Partition  floor  Skylight  Ski  Net  Roof  Window  Win-  Net  Wall 

Room  Duplicate  Room  Area  Area  Area  Area  /Rf  Area  Area  /W1  Area 

Number  Description  Fir  Rm  (sqft)  (sqft)  (sqft)  (sqft)  (sqft)  {%)  (sqft)  (sqft)  (»)  (sqft) 


Zone  8  Total/Ave. 

9  PRIVATE  DINING  1 

Zone  9  Total/Ave. 

10  DINING  ROOM  1 

Zone  10  Total/Ave. 

System  14  Total/Ave. 

Building 


1,071 

1  544  544 

544 

1  1,537  1/537 

1,537 
9,084 
28,806 


0  0 
0  0 
0  0 
0  0 
0  0 
0  0 


450 


0 

c 

0 

75 

13 

486 

0 

0 

544 

72 

13 

478 

0 

0 

544 

72 

13 

478 

0 

0 

0 

114 

17 

546 

0 

0 

0 

114 

17 

546 

0 

f\ 

V 

3,164 

645 

11 

5,401 

0 

0 

10,498 

1,596 

11 

13,444 

0 


Trane  Air  Conditioning  Economics 

By:  Trane  Custoiser  Direct  Service  Network 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  4 
COtIBINEO  ECOS 

. A  S  K  R  A  E  9  0  ANALYSIS 


Overall  Roof  U-Value  :  0.039  (8tu/Hr/Sq  Ft/F) 
Overall  Wall  U-Value  ^  0.109  (Btu/Hr/Sq  Ft/F) 
Overall  Building  U-Value  :  0.080  (8tu/Hr/Sq  Ft/F) 
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Roof  Overall  Theririal  Transfer  Value  (OTTVr)  :  2.10  (Btu/Hr/Sq  Ft) 
Kail  Overall  Therisal  Transfer  Value  (OTTVw)  :  9.95  (Btu/Hr/Sq  Ft) 
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SYSTEM  TOTALS  LCAL  •  AuIERNnir,:  4 

COMBINED  ECOS 


Trane  Air  Conditioning  Ectroaics 

8y:  Trane  Custoser  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

—  Cooling  load  — 

.  Heating  load 

—  Cooling  Airflow 

—  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

U) 

(Btuh) 

(1) 

(Cfm) 

(%) 

( C  f  iTl ) 

(%) 

0 

^  5 

4.4 

85  . 

5,304 

-131,465 

32 

1,120 

2,358.8 

29 

2,555 

0.0 

0 

0 

5 

-  10 

8.9 

2 

140 

-262,931 

45 

1,611 

4,717.6 

0 

0 

0.0 

0 

0 

10 

-  15 

13.3 

5 

312 

-394,396 

11 

403 

7,076.4 

0 

0 

0.0 

0 

0 

15 

'  20 

17.7 

4 

244 

-525,862 

12 

419 

9,435,2 

0 

0 

0.0 

0 

0 

20 

“  25 

22.2 

3 

205 

-657,327 

A 

U 

0 

11,794.0 

0 

0 

0.0 

0 

0 

25 

-  30 

26.6 

0 

0 

-788,792 

0 

0 

14,152.6 

0 

0 

0.0 

0 

0 

30 

-  35 

31.0 

0 

0 

-920,258 

0 

0 

16,511.6 

(1 

.  0 

0.0 

0 

0 

35 

-  40 

35.4 

0 

0 

-1,051,723 

0 

0 

13,3/0.3 

0 

0 

0.0 

0 

0 

40 

-  45 

39.9 

0 

0 

-1,183,189 

0 

0 

21,229.1 

0 

0 

0.0 

0 

0 

45 

-  50 

44.3 

0 

0 

-1,314,654 

0 

0 

33, 537. 9 

0 

0 

c.o 

0 

0 

50 

-  55 

48.7 

0 

0 

-1,446,120 

0 

0 

25,946.7 

0 

0 

0.0 

0 

0 

55 

-  60 

53.2 

0 

0 

-1,577,585 

0 

0 

28.305.5 

0 

0 

0.0 

0 

0 

60 

'  65 

57.6 

0 

0 

-1,709,050 

Q 

0 

30,664.3 

0 

0 

0.0 

0 

0 

65 

-  70 

62.0 

0 

0 

-1,845 ,51:. 

0 

0  ' 

33.023.1 

0 

0 

c.o 

r. 

y 

0 

70 

-  75 

66.5 

0 

0 

-1,971,981 

0 

0 

35,381.9 

0 

0 

0.0 

0 

0 

75 

-  80 

70.9 

0 

-2,103.447 

0 

0 

37,740.7 

c 

0 

0.0 

0 

0 

80 

-  85 

75.3 

0 

0 

-2,234,912 

0 

0 

40,099.5 

0 

0 

0.0 

0 

0 

85 

-  90 

79.8 

0 

0 

-2,366,377 

0 

0 

42,458.3 

7i 

6,205 

0.0 

0 

0 

90 

-  95 

84.2 

0 

0 

-2,497,843 

0 

0 

44,817.1 

0 

0 

0.0 

0 

0 

95 

-  100 

68.6 

0 

0 

-2,o29.308 

0 

0 

47,175.9 

c 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

2,555 

0 

0 

5,207 

0.0 

0 

0 

0.0 

0 

8,760 

Trane  Air  Conditioning  Eccrosiics  V  60C 
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BUILDING  TENPERATUF.:  PRD'lLiS  -  ALTERNATIVE  4 
COMBINED  cCCS 

.  BUILDING  TEMPERATURE  PROFILES . 


leffiperature 

— 

- i 

[one  Ni 

iinber  - 

Range 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

3 

4 

5 

6 

8 

9 

(F) 

Max . 

Teiitp. 

38.0 

92.3 

78.7 

78.5 

80.0 

78.5 

71.2 

78.6 

78,5 

78.8 

79.9 

96.7 

80.0  121,9  119.3  161.8 

126.4  140.8  115.3 

I'lU 

./Hr. 

1  1 

8  22 

7  24 

7  1 

7  5 

7  4 

9  16 

7  4 

7  3 

7  5 

6  5 

7  15 

7  5 

8  22 

8  22 

8  22 

9  22 

9  22 

8  22 

Day 

Type 

1 

1 

1 

2 

1 

1 

4 

1 

1 

1 

2 

1 

1 

1 

1 

1 

5 

3 

1 

. .  Number  of  Hours 

Above  iOO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  2,944  2,928 

4,331 

2,844  3,497  2,640 

95 

-  IOO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

120 

0 

85 

462 

180 

288 

90 

-  95 

0 

868 

0 

0 

0 

0 

0 

0 

0 

0 

0 

138 

0 

124 

136 

147 

245 

223 

52 

85 

-  90 

0 

1,276 

0 

0 

0 

0 

0 

0 

0 

0 

0 

778 

0 

214 

196 

618 

267 

184 

213 

80 

-  85 

0 

784 

0 

0 

0 

0 

0 

0 

0 

0 

0  1 

.174 

.  0 

270 

552 

675 

138 

683 

431 

75 

-  80 

0 

136  2,744 

3,373  3,672  3,036 

0  3,672 

2.823  3,321 

2,301 

820  4,107 

34 

316 

686 

859 

289 

488 

70 

-  75 

0 

948 

928 

299 

0 

636 

1,563 

51 

849 

436 

658 

213 

4,653 

308 

193 

1,076 

245 

800 

189 

65 

-  70 

c 

4,343  3,690  4,334 

3,961 

2,379  3,387 

1,973 

3,330  2,8.]6 

443 

858 

0  3,734 

3,792 

1,139  3,672  2,899  3,903 

60 

-  65 

0 

405 

1,102 

754 

1,100 

989  3,810 

585 

1,603 

1,333 

695 

878 

0 

776 

647 

3 

28 

5 

556 

55 

-  60 

0 

0 

296 

0 

27 

1,078 

0 

1,271 

155 

778 

782 

576 

0 

236 

0 

0 

0 

0 

0 

50 

-  55 

A 

0 

0 

0 

0 

642 

0 

936 

0 

6 

872 

615 

0 

0 

0 

0 

0 

0 

0 

Below  50 

8,7o0 

0 

0 

0 

0 

0 

0 

272 

0 

0 

2,509  2 

:,?io 

0 

O' 

0 

0 

0 

0 

0 

Min, 

Temp, 

33.0 

63 . 2 

56.2 

60.9 

59.2 

50.6 

60.2 

47.2 

57.4 

55.0 

33.9 

30.1 

67.9 

56.2 

60.9 

64.3 

64.8 

65.0 

61.8 

Mo. /Hr. 

i  1 

2  6 

2  6 

2  6 

2  11 

2  10 

3  20 

2  8 

2  7 

2  iO 

2  10 

2  8 

1  6 

2  6 

2  6 

1  6 

2  6 

2  6 

2  6 

Day 

Type 

1 

1 

1 

1 

1 

5 

5 

c 

J 

5 

5 

s 

4 

4 

i 

1 

1 

1 

4 

4 

1 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  TEMPERATURE  PROFILES  -  ALTERNATIVE  4 
COMBINED  ECOS 


BUILDING  T  E  M  P  E  R  A  I  U  R  E  P 


Range 

10 

(F) 

Nax.  Tefiip. 

146.8 

No. /Hr. 

9  22 

Day  Type 

3 

Number  of  Hours 


Above  100 

3,649 

95 

-  100 

204 

90 

-  95 

167 

85 

'  90 

618 

80 

-  85 

418 

75 

-  80 

96 

70 

-  75 

1,189 

65 

-  70 

2,419 

60 

-  65 

0 

55 

'  60 

0 

50 

-  55 

G 

Below  50 

0 

Min. 

Tefiip. 

65.1 

Mo. /Hr. 

2  6 

Day  Type 

4 

Trane  Air  Conditioning  Eccno.^iics 

By:  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CO: 
COMBINED  ECOS 

ALTERNATIVE 

4 

N  T  H  L  Y 

c  w  r  0 

r  V  r  n 

N  S  0  M  P  T  I  0  N 

-  n  u 

L  n  t  K 

u  I  l  u 

ELEC 

DEMAND 

STEAM 

HOT  WTR  STEAM  DMND  HOT  «  OMNO 

Off  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kNh) 

(kW) 

(Therm) 

(Therm) 

(Thrm/hr) 

(Thrm/hr) 

Jan 

53,363 

107 

92 

839 

0 

3 

Feb 

48,170  . 

107 

83 

833 

0 

3 

March 

52,401 

114 

92 

455 

0 

3 

April 

47,662 

123 

89 

141 

0 

3 

May 

46,412 

139 

0 

0 

0 

0 

June 

50,596 

146 

0 

0 

0 

0 

July 

60,511 

153 

0 

0 

0 

0 

Aug 

52,776 

147 

0 

0 

0 

0 

Sept 

45,409 

143 

0 

0 

0 

0 

Oct 

48,977 

121 

69 

39 

0 

2 

Nov 

48,656 

118 

89 

229 

0 

2 

Dec 

53,308 

107 

92^ 

624 

0 

3 

Total 

608,241 

153 

607 

3,209 

0 

3 

Building  Energy  Consumption  = 
Source  Energy  Consunpticr.  ^ 


85,314  (etu/Sq  Ft/Year) 
233,883  (Btu/Sq  Ft/Year) 


Floor  Area  :  28,806  (Sq  Ft) 


V  600 
PAGE  120 

EQUIPMENT  ENERGY  CC‘.TUY":0'-'  -  ALTERNATIVE  4 
COMBINED  ECGS 


Trane  Air  Conditioning  E::nc-;fiics 

6y:  Trane  Custoss.-  Dirr.t  5?rvici  Neti<;ork 


EQUIPMENT  ENERGY  CONSUMPTION 


fiat  Equip  . Monthly  Consuiption 


I'jlll 

Code 

Jan 

;  cb 

Mi 

Apr 

Hay 

J  UHc 

0 

LIGHTS 

ELEC 

15D67 

13609 

15067 

14581 

15067 

14581 

PK 

33. C 

33.0 

33.0 

33.0 

33.0 

33.0 

1 

MISC.  LO 

ELEC 

7412 

6694 

7412 

7173 

7412 

7173 

PK 

14.1 

14.1 

14.1 

14,1 

14.1 

14.1 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

0 

0 

PK 

0 . 0 

0.0 

0.0 

o.c 

0.0 

0.0 

5 

MISC  LO 

P  HOTH20 

0 

0 

0 

0 

0 

0 

PK 

0.0 

V  .  V, 

o.c 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1161 

AIR- 

ClD  cond 

CGr'p  < 

15  TONS 

ELEC 

0 

l' 

f’ 

f) 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ52C0 

CO  NO 

ENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5303 

CONTROLS 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQllOOS 

AIR-CLD  RECIP  25-45  TONS 

ELEC 

0 

0 

0 

274 

1031 

3979 

PK 

0.0 

0.0 

20.2 

20.2 

22.0 

24.1 

2 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

11 

70 

278 

PK 

0.0 

0.0 

0.1  ■ 

0.2 

0.5 

1.7 

2 

EQ5001 

CHIL 

LED  WATER  Pm  C.V. 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

15067 

15067 

14581 

15067 

14581 

15067 

177,399 

35.0 

33.0 

33.0 

33.0 

33.0 

33,0 

33.0 

7412 

7412 

7173 

7412 

7173 

7412 

87,266 

14.1 

14.1 

14.1 

14.1 

14.1 

14.1 

14.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8338 

4398 

1338 

966 

50 

0 

20,375 

28.1 

24.4 

22.2 

20.2 

20.2 

0.0 

28.1 

594 

306 

9i  , 

40 

2 

-  0 

1,392 

2.3 

1.8 

1.5 

0.5 

0.1 

0.0 

2.3 

Trane  fiir  Conditioring  Eccnaaics 

8y:  Trane  Custoser  Dirac*  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  T 


COMBINED  EGGS 

ELEC 

0 

0  0  307 

910 

1318 

PK 

0.0 

0.0  3.0  3.0 

3.0 

3.0 

2 

EQ5303 

CONTROLS 

ELEC 

0 

0  0  31 

91 

133 

PK 

0.0 

0,0  0.3  0.3 

0,3 

0.3 

3 

EfilBBl 

TRANE  HT-PMP  W-OEMANO  DEFROST 

ELEC 

951 

848  1007  805 

0 

89 

PK 

L  .  1 

2.1  2.1  2.1 

0.0 

1.1 

3 

EQ5215 

CONDENSER  FANS 

ELEC 

0 

0  0  0 

^  0 

13 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.2 

3 

Ee5308 

CONTROLS 

ELEC 

53 

48  53  51 

0 

13 

PK 

0.1 

0.1  0.1  0.1 

0.0 

0.1 

3 

£05350 

HEAT  PUMP  DEMAND  DEFROST  CYCLE 

ELEC 

14 

12  7  0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

4 

E01281 

TRANE  HT'PNP  W-DErlAND  DEFROST 

ELEC 

1705 

1521  1806  939 

0 

234 

PK 

3.8 

3.S  3.8  3.8 

O.G 

2.1 

4 

EQ5215 

CONDENSER  FANS 

ELEC 

0 

C  0  0 

0 

35 

PK 

0.0 

0.0  0.0  C.C 

0.0 

0.3 

4 

EQ5308 

CONTROLS 

ELEC 

53 

48  53  34 

0 

24 

PK 

0.1 

o.i  o.i  o.i 

O.G 

0.1 

4 

EQ5350 

HEAT  PU:iP  DEHAND  DEFf 

<23T  CYCLE 

ELEC 

24 

21  12  0  . 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

5 

EQIIOIL 

HR  AIR-CLO  RECIP  >15 

TONS 

ELEC 

0 

0  0  0 

229 

1279 

PK 

0.0 

0.0  0.0  0.0 

22.4 

23.2 

5 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0  0  0 

20 

109 

PK 

0.0 

0.0  0.0  0.0 

0.8 

1.0 

5 

EQ5001 

CHILLED  WATER  PUNP  C. 

.V. 

ELEC 

0 

0  0  0 

262 

626 

PK 

0.0 

0.0  0.0  0.0 

3.0 

3.0 

5 

EQ5303 

CONTROLS 

ELEC 

0 

0  0  0 

26 

63 

PK 

0.0 

0.0  0.0  ■  0.0 

0.3 

0.3 

1 

EQ4005 

FC  CENTRIF.  FAN  C.V. 
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1572 

1375 

984 

981 

89 

0 

7,533 

3.0 

3.0 

3.0 

3.0 

3.0 

0.0 

3.0 

158 

138 

99 

99 

9 

0 

758 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.3 

312 

86 

0 

578 

973 

967 

6,617 

1.7 

1.1 

0.7 

2.1 

2.1 

2.1 

2.1 

46 

13 

0 

0 

0 

0 

73 

0.2 

0.2 

0.1 

0.0 

0.0 

0.0 

0.2 

39 

21 

0  . 

41 

51 

53 

427 

0.1 

O.I 

O.i 

0.1 

0.1 

0.1 

0.1 

0 

f) 

0 

0 

6 

14 

52 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6&2 

281 

•-V0 

4  L 

648 

1238 

1734 

10,837 

3.  i 

.1  n 
£  . 

i.7 

■3.8 

3.8 

3.8 

3.8 

99 

42 

j 

0 

0 

0 

130 

0.4 

0.3 

0.3 

0.1 

0.0 

0.0 

0.4 

46 

27 

8 

23 

45 

53 

412 

0.1 

0.1 

0,1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

11 

24 

93 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3311 

1357 

201 

0 

0 

0 

6,378 

24.0 

23.3 

22.5 

0.0 

0.0 

0.0 

24.0 

277 

115 

17 

0 

0 

0 

538 

1.4 

1.0 

1.0 

0.0 

0.0 

0.0 

1.4 

1110 

72S 

254 

0 

0 

0 

2,980 

3.0 

3.0 

3.0 

0.0 

0.0 

0.0 

3.0 

112 

73 

26 

0 

0 

,  0 

300 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

Trane  Air  Conditioning  Econosics 

8y:  Trane  Custooer  Direct  service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 


ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

004003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

650 

587 

650 

629 

650 

629 

PK 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

3 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

10 

9 

10 

10 

10 

10 

PK 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

3 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

5 

4 

5 

4 

'  5 

4 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

4 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

944 

855 

944 

914 

944 

914 

PK 

1.8 

1.3 

1.8 

1,8 

1.8 

1.8 

5 

EQ4003 

fC 

CENTRIF.  FAN  C.V. 

ELEC 

0 

0 

55 

167 

126 

164 

PK 

0.2 

0.1 

0.7  0.8 

0.6 

0.6 

6 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

1346 

1216 

1346 

1302 

1346 

1302 

PK 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

6 

E04003 

CENTRIF.  FAN  C.V. 

ELEC 

42 

40 

43 

41 

50 

44 

PK 

O.i 

O.i 

O.I 

0,1 

0.1 

0.1 

6 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

45 

41 

45 

44 

45 

44 

PK 

O.i 

0.1 

0.1 

0.1 

0.1 

0.1 

8 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

447 

403 

■  447 

432  . 

447 

432 

PK 

0.8 

0.8 

0.6  0.8 

0.8 

0.8 

9 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

45 

41 

45 

44 

45 

44 

PK 

0.1 

O.i 

0.1 

0.1 

0.1 

0.1 

10 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

217 

1^56 

217 

210 

217 

210 

PK 

0.4 

0.4 

0.4  0.4 

0.4 

0.4 

11 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

5007 

4523 

5007 

4846 

5007 

4846 

PK 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

12 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 

ELEC 

11368 

10268 

11368 

11001 

11368 

11001 

PK 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

12 

EQ4003 

PC 

CENTRIF.  FAN  C.V. 
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0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

650 

650 

629 

650 

629 

650 

7,649 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

10 

10 

10 

•  10 

10 

10 

119 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0 

5 

5 

4 

5 

4 

5 

53 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

944 

944 

914 

944 

914 

944 

11,114 

1.8 

1.8 

1.8 

1.8 

1.8 

1.3 

1.3 

197 

175 

133 

195 

115 

10 

1,338 

0.8 

0.6 

0.6 

0.3 

0,8 

0.2 

0.8 

1546 

1346 

1302 

1546 

1302 

1346 

15,847 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2,6 

43 

44 

44 

36 

33 

40 

506 

0.1 

0.1 

O.i 

0.1 

0,1 

0.1 

0.1 

45 

45 

44 

45 

44 

45 

531 

0.1 

0.1 

0.1 

O.i 

■0.1 

0.1 

0.1 

447 

447 

432 

44? 

432 

447 

5,258 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

45 

45 

44 

45 

44 

45 

531 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

217 

217 

210 

217 

210 

217 

2,550 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

5007 

5007 

4846 

5007 

4846 

5007 

58,957 

9.5 

9.5 

9.5 

9,5 

9.5 

9.5 

9.5 

11368 

11368 

11001 

11368 

11001 

11368 

133,849 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 
COMBINED  ECOS 


ELEC 

1025 

926  1025 

992 

1025 

992 

1025 

1025 

992 

1025 

992 

1025 

12,070 

PK 

1.9 

1.9  1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

i.9 

1.9 

13 

EQ4003 

FC  CENTRIf 

.  FAN  C.V. 

ELEC  . 

9 

8  9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

106 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

1 

EQ2102 

PURCHASED  DIST.  HOT  WATER 

P  HOTH20 

839 

883  455 

141 

0 

0 

0 

0 

0 

39 

229 

624 

3,209 

PK 

3.5 

3.5  3,4 

3.0  . 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

2.5 

3.3 

3.5 

1 

E95020 

HEAT  WATER  CIRC.  PUH? 

C.V. 

ELEC 

432 

390  384 

147 

0 

0 

0 

0 

Q 

60 

153 

432 

1,993 

PK 

0.8 

0.8  0.8 

0.8 

0.0 

0.0 

0.0 

0,0 

0.0 

0.8 

0.8 

0.3 

0.8 

2 

EQ2261 

ELECTRIC  RADIATION 

ELEC 

6476 

5849  5367 

2649 

0 

0 

0 

0 

0 

1699 

3618 

6369 

32,027 

PK 

12.3 

12.3  12.3 

12.3 

0.0 

0.0 

0.0 

0.0 

0.0 

12.3 

12.3 

12.3 

12.3 

3 

EQOIOI 

PURCHASED  DISTRICT  STEAM 

P  STEAM 

92 

85  92 

89 

0 

0 

0 

0 

0 

69 

89 

92 

607 

PK 

0.4 

0.4  0.4 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

3 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

6 

5  6 

6 

0 

0 

0 

0 

0 

5 

6 

6 

40 

PK  •  • 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

3 

EQ5061 

CONDENSATE 

RETURN  mP 

ELEC 

12 

11  12 

12 

0 

0 

0 

0 

0 

9 

12 

12 

82 

PK 

0.1 

0.1  0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0,1 

Trane  Air  Conditioning  Economics 

8y:  Trane  Custoser  Direct  Service  Network 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  4 
COMBINED  ECCS 


. - . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  153.4  (k«) 

Yearly  Time  of  Peak  17  (hr)  7  (mo) 

Hour  17  Month  7 


Eqp. 

Utility 

Parent 

Ref. 

Equipment 

Demand 

Of  Tot 

Hum. 

Code  Name 

Equipment  Description 

(kW) 

U) 

Cooling  Equipment 

2 

EQllOCS 

AIR-CLD  RECIP  25-45  TONS 

32.5 

21.18 

3 

EQ1281 

TRANE  HT-PMP  W-DEMAND  DEFROST 

1.8 

1.15 

4 

Egi281 

TRANE  HT-PMP  W-DEMAND  DEFROST 

3.2 

2.08 

5 

EQIIOIL 

HR  AIR-CLD  RECIP  >15  TONS 

28.1 

18.33 

Sub  Total 

65.6 

42.75 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 


1 

SUli^ATION 

OF 

FAN  ELECTRICAL 

DEMAND 

0.0 

0.00 

3 

smmim 

OF 

FAN  ELECTRICAL 

DEMAND 

1.3 

0.82 

4 

SUrifl.ATION 

OF 

FAN  ELECTRICAL 

DEMAND 

1.8 

1.17 

5 

SUMMATION 

OF 

FAN  ELECTRICAL 

DEMAND 

0.7 

0.43 

6 

SUMNATIGN 

OF 

FAN  ELECTRICAL 

DEMAND 

2.7 

1.78 

8 

SUHilATION 

OF 

FAN  ELECTRICAL 

DEMAND 

0.8 

0.55 

9 

SUNMATION; 

OF 

FAN  ELECTRICAL 

DEMAND 

0.1 

0.06 

10 

SUfIKATION 

OF 

FAN  ELECTRICAL 

DEMAND 

0.4 

0.27 

11 

smmm 

OF 

FAN  ELECTRICAL 

DEMAND 

9.5 

6.19 

12 

SUMMATION 

OF 

FAN  ELECTRICAL 

DEMAND 

23.5 

15.33 

13 

SUMMATION 

GF 

FAN  ELECTRICAL 

DEMAND 

0.0 

0.01 

Sub  Total 

40.8 

26.61 

Sub  Total 

0.0 

0.00 

Miscellaneous 


Lights 

33.0 

21.48 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

14.1 

9.17 

Sub  Total 

47.0 

30.65 

Grand  Total 

153.4 

100.00 

